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CHAP  IV. 

OF  THE  PELVIS. 

§ 6.  Menjlruation. 

rnp 

X HE  descriptions  which  we  have  hitherto  given  of  the  fe- 
male parts,  are  in  common  to  all  ages  of  the  fex  ; but  about 
the  thirteenth  year,  or  later,  nearly  at  the  fame  time  when 
femcn  begins  to  form  itfelf  in  the  male,  considerable  chang- 
.es  are  likewife  produced  in  the  female.  For  at  this  time 
the  whole  mafs  of  blood  begins  to  circulate  with  an  in- 
ereafed  force;,  the  breads  fwell,  and  the  pubes  begins  to 
VoL.  III.  A be 
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be  cloathed  : at  the  fame  time  the  menfes  in  fome  meafure 
make  their  appearance  by  a common  law  of  nature,  although 
in  different  countries  both  the  time  and  quantity  of  the  flux  is 
different. 

But,  before  the  menftrual  flux  commences,  various  fymp- 
toms  of  pain  are  excited  in  the  loins ; and  pains  refembling 
the  cholic,  an  increafed  pulfe,  headaches,  cutaneous  puftules, 
and  a difcharge  of  a whitifh  liquor,  generally  pronounce  its  ap- 
proach. For  now  the  fleecy  veffels  of  the  uterus,  which  in 
the  ftate  of  the  foetus  were  white,  and  tranfuded  a fort  of 
milk,  as  in  the  young  girl  they  tranfuded  a ferous  liquor, 
now  begin  to  fwell  with  blood  ; the  red  parts  of  which  are 
depofited  through  the  veflels  into  the  cavity  of  the  uterus. 
This  continues  fome  days,  while  in  the  mean  time  the  firft 
troublefome  fymptoms  abate,  • and  the  uterine  veflels  gradual- 
ly contrail. ing  their  openings,  again  diftil  only  a little  ferous 
moifture  as  before.  But  then  the  fame  efforts  return  again 
at  uncertain  intervals  in  tender  virgins  ; till  at  length,  by  de- 
grees, they  keep  near  to  the  end  of  the  fourth  week,  when 
the  flux  of  blood  follows,  as  before,  which  is  periodically  con- 
tinued till  between  the  45th  and  50th  year;  though  the  diet, 
country,  conflitution,  and  way  of  life,  caufe  a great  variation 
in  this  difcharge.  Pregnancy  commonly  produces  a tempo-r 
rary  ftoppage  of  the  menfes.  ' 

This  difcharge  of  blood  from  the  veffels  of  the  uterus  itfelf 
is  demonftrated  by  infpe&ion  in  women  who  have  died  in 
the  midft  of  their  courfcs ; and  in  living  women,  having  an 
inverflon  of  the  uterus,  the  blood  has  been  plainly  feen  to  di- 
fli!  from  the  open  01  ifices  : in  others,  when  the  menfes  have 
been  deficient,  the  uterus  has  appeared  full  of  concreted  blood. 
Another  argument,  in  favour  of  the  fame  opinion,  is  drawn 
from  the  nature  of  the  uterus  itfelf,  which  is  full  of  foft 
fpongy  veffels  ; and  from  comparing  this  organ  with  the  thin, 
palops,  by  no  means  fleecy,  and  almoll  bloodlefs  fubflance  of 
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the  vagina.  That  this  is  good  blood  in  an  healthy  woman, 
appears  both  from  the  foregoing  and  innumerable  other  ob~ 
legations.  Neverthelefs  fome  blood  may  be  difcharged 
through  the  coats  of  the  vagina,  as  in  other  cafes  it  is  through 
the  inteftinum  re£tum,  and  in  fhort  through  the  remoteft  parts 
of  the  body. 

Since  none  but  the  human  fpecies  are  properly  fubject  to 
this  menftrual  flux  of  blood  (although  there  are  fome  animals 
who,  at  the  time  of  their  vernal  copulation,  diftil  a fmall  quan- 
tity of  blood  from  their  genitals),  and  fince  the  body  of  the 
male  is  always  free  from  the  like  difcharge,  it  has  been  a great 
inquiry  in  all  ages,  what  fhould  be  the  caufe  of  this  fanguine 
excretion  peculiar  to  the  fair  fex?  The  attraction  of  the  moon, 
which  is  known  to  raife  the  tides  of  the  fea,  has  been,  in  all 
ages,  fuppofed  to  produce  this  efFedl  ; other  authors  have  re- 
ferred it  to  a lharp  ftimulating  humour,  fecreted  in  the  ge- 
nital parts  themfelves,  the  fame  which  is  the  caufe  of  the 
venereal  difeafe.  But  if  the  moon  produces  this  effe£t,  it 
would  appear  in  all  women  at  the  fame  time,  which  is  contra- 
ry to  experience,  fince  there  is  never  a day  in  which  there  are 
not  many  women  feized  with  this  flux  ; nor  are  there  fewer 
in  the  decreafe  than  in  the  increafe  of  the  moon.  As  to  any 
(harp  ferment  feated  in  the  uterus,  it  will  be  always  inquired 
for  in  vain,  where  there  are  none  but  mild  mucous  juices,  and 
where  venery,  which  expels  all  thefe  juices,  neither  increafes 
nor  leflens  the  menftrual  flux  : for  women  deny  that,  during 
the  time  of  their  menfes,  they  have  any  increafed  defire  of  ve- 
nery 5 for  at  that  time  moft  of  the  parts  are  rather  pained  and 
languid  ; and  the  feat  of  venereal  pleafure  feems  rather  in  the 
entrance  of  the  pudendum  than  in  the  uterus,  from  which  laft 
the  menfes  flow.  Befides,  that  the  menftrual  blood  is  forced 
out  by  fome  caufe  exciting  the  motion  of  the  blood  againft 
the  veflels,  appears  moft  probable ; becaufe,  by  a retenfion, 
the  courfes  have  been  known  to  break  through  all  the  other 
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organs  of  the  body,  where  no  vellicating  ferment  could  be- 
feated,  fo  as  to  burft  open  the  veffels  of  each  organ  ; and  be- 
caufe  the  effect  produced  by  the  retention  of  the  blood,  is  not 
confined  to  thofe  parts  which  pour  out  the  venereal  humour- 

Nature  has,  in  general,  given  women  a more  delicate 
body,  and  folids  that  are  lefs  elaftic  ; their  mufcles  are  alfo 
fmaller,  with  a greater  quantity  of  fat  interpofed  both  be- 
tween them  and  their  fibres  ; the  bones  too  are  flenderer,  and 
their  furfaces  have  fewer  proceffes  and  afperities,  than  in 
males:  Moreover,  the  pelvis  of  the  female  is,  in  all  its  di- 

menfions,  larger  ■,  the  ofla  ilia  fpread  farther  from  each  other  ; 
and  the  os  facrum  recedes  more  backward  from  the  bones  of 
the  pubesy  while  the  ofla  ifehii  depart  more  from  each  other 
below : however,  the  angle  in  which  the  bones  of  the  pubes 
meet  together  to  form  an  arch,  is  in  the  female  remarkably 
more  large  ; which  differences  are  confirmed  by  the  observa- 
tions of  great  anatomifls,  and  from  neceflity  itfelf,  which  re- 
quires a greater  fpace  for  a greater  number  of  vifeera  in  the 
pelvis. 

The  female  infant  new  born  has  her  lower  limbs  very  fmall 
and  the  greater  part  of  the  blood,  belonging  to  the  iliac  arteries,, 
goes  to  the  umbilicals,  fending  down  only  a fmall  portion  to 
the  pelvis.  Hence  the  pelvis  is  fmall,  and  but  little  concave 
fo  that  the  bladder  and  uterus  itelf,  with  the  ovaries*,  projedt- 
beyond  the  brim  of  the  pelvis.  But  when  the  foetus  is  born,, 
and  the  umbilical  artery  tied,  -all  the  blood  of  tire  iliac  arte- 
ry defeends  to  the  pelvis  and  lower  limbs,  which  of  courfe. 
grow  larger,  and  the  pelvis  fpreads  wider  and  deeper ; fo  that, 
by  degrees,  the  womb  and  bladder  are  received  into  its  cavity, 
without  being  any  longer  comp, refled  by  the  inteftines  and  pe- 
ritonaeum, when  the  abdominal  mufcles  prefs  upon  the  lower 
parts  of  the  abdomen.  When  the  increafe  is  perfecl,  or 
nearly  fo,  then  in  general  we  find  thofe  arteries  of  the  ute- 
rus largeft,  and  eafily  injected  with  wax,  which  in  the  foetus, 
were  leaft  ; and  all  things  are  fo  changed,  that  the  hemorrhoi- 
dal: 
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dal  artery  is  now  in  place  of  the  hypogaftric,  when  formerly 
the  umbilical  had  been  the  trunk  of  that  artery.  More  blood,, 
therefore,  at  that  time  comes  into  the  uterus,  vagina,  and  cli- 
toris, than  formerly  ufed  to  do. 

At  the  fame  time,,  when  the  growth  of  the  body  begins  con- 
fiderably  to  diminifh,  and  the  blood,  finding  eafy  admittance 
into  the  completed  vifcera,  is  prepared  in  a greater  quantity 
and  the  appetite  being  now  very  fharp,  in  both  fexes,  a plethora 
confequently  follows.  In  the  male,  it  vents  itfelf  frequently 
by  the  nofe,.  from  the  exhaling  vefiels  of  the  pituitary  mem- 
brane being  dilated  to  fo  great  a degree  without  a rupture,  as- 
t.o  let  the  red  blood  diflil  through  them  ; and  now  the  femea 
firft  begins  to  be  fecreted,  and  the  beard  to  grow.  But  in  the 
female,  the  fame  plethora  finds  a more  eafy  vent  downward  * 
being  directed  partly  by  the  weight  of  the  blood  itfelf,  to  the 
uterine  vefiels  now  much  enlarged,  of  a foft  fleecy  fabric,  and 
feated  in  a loofe  hollow  part,  with  a great  deal  of  cellular  fa- 
bric interfperfed,  which  is  very  yielding  and  fucculent,  as  we 
obferve  in  the  womb  : for  thefe  caufes,  the  vefiels  being  eafily 
diftenfible,  the  blood  finds  a more  eafy  paffage  through  the  ve- 
ry foft  fleecy  exhaling  vefiels,  which  open  into  the  cavity  of 
the  uterus,  as  being  there  lefs  refifted  than  in  its  return  by  the 
veins,  or  in.  taking  a courfe  through  any  other  part ; and  at 
the  fame  time  the  return  of  the  blood  from  the  uterus  is  im- 
peded, both  becaufe  the  flexures  of  the  arteries,  from  the  in- 
creafed  alllux  of  the  blood,  become  more  ferpentine  and  fit  for 
retarding  the  blood’s  motion,  and  likewife  becaufe  it  now  re- 
turns with  difficulty  through  the  veins.  The  blood  is,  there- 
fore, firft  collected  in  the  vefiels  of  the  uterus,  which  at  this 
time  are  obferved,  in  diflections,  to  be  fwelled ; it  is^alfo  ac- 
cumulated in  the  arteries  of  the  loins  and  the  aorta  itfelf, 
which,  urging  on  a new  torrent  of  blood,  augments  the  force,  fo 
far  as  to  difeharge  the  red  blood  into  the  ferous  vefiels  of  tha 
uterus,  which  at  firft  tranfmit  ay  inereafed  quantity  of  warm 


mucus 


6 


' OF  THE  PELVIS. 


Part  VL 


mucus,  afterwards  a reddifh  coloured  ferum ; and  by  fuftering 
a greater  diftenfion,  they  at  laft  emit  the  red  blood  itfelf.  The 
fame  greater  impufe  of  blood,  determined  to  the  genital  parts, 
drives  out  the  hitherto  latent  hairs,  increafes  the  bulk  of  the 
clitoris,  dilates  the  cavernous  plexus  of  the  vagina,  and  whets 
the  female  appetite  to  venery.  Accordingly  we  find,  that  the 
quantity  of  the  menftrual  flux,  and  the  earlinefs  of  their  ap- 
pearance, are  promoted  by  every  thing  that  either  increafes 
the  quantity  or  momentum  of  the  blood  with  refpeft  to  the 
body  in  general,  or  directs  the  courfe  of  the  blood  more 
particularly  towards  the  uterus  $ fuch  as  joy,  lufl,  bathing 
of  the  feet,  a rich  diet,  warm  air,  and  lively  temperament  of 
the  body.  It  is  diminiihed  by  thofe  things  which  leffen  ple- 
thora and  the  motion  of  the  blood,  as  want,  grief,  cold  air, 
floth,  and  antecedent  difeafes. 

When  five  or  fix  ounces  of  blood  have  been  thus  evacuated, 
the  unloaded  arteries  now  exert  a greater  force  of  elaflicity, 
and,  like  all  arteries  that  have  been  overcharged  with  blood, 
they  gradually  contradb  themfelves  to  a lefs  diameter,  fo  as  at 
length  to  give  paffage  only  to  the  former  thin  exhaling  moif- 
ture  ; but  the  plethora,  or  quantity  of  blood,  being  again  in- 
creafed  from  the  fame  caufes,  a like  difcharge  will  always  more 
eafily  enfue  through  the  veffels  of  the  uterus,  after  they  have 
been  once  thus  opened,  than  through  any  other  part.  Nor  is 
there  any  occafion  to  perplex  ourfelves  about  the  caufe,  why 
this  periodical  difcharge  is,  for  the  moft  part,  nearly  regular 
or  menftrual  j for  this  depends  upon  the  proportion  of  the 
quantity  and  momentum  of  the  blood  daily  collected,  together 
with  the  refiftance  of  the  uterus,  which  is  to  yield  again  gra- 
dually to  the  firft  courfe.  This  critical  difcharge  of  the  blood, 
therefore,  never  waits  for  the  interval  of  a month,  but  flows 
fooner  or  later,  according  as  the  greater  quantity  of  blood  in 
plethoric  women  is  determined,  by  luft  or  other  caufes,  to- 
wards the  uterus.  Finally,  tijey  ceafe  to  flow'  altogether,  when 
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the  uterus,  like  all  the  other  folid  parts  of  the  body,  has  ac- 
quired fo  great  a degree  of  hardnefs  and  refiflance,  as  cannot 
be  overcome  by  the  declining  force  of  the  heart  and  arteries, 
by  which  the  blood  and  juices  are  driven  on  through  all  the 
velTels.  This  increafed  hardnefs  in  the  old  uterus  is  fo  re- 
markable in  the  arteries  and  ovaries,  that  it  eafdy  difcovers  it- 
felf  both  to  the  knife  and  the’  injedions  of  the  anatomift. 
But,  in  general,  brute  animals  have  no  menfes;  becaufe,  in 
them}  the  womb  is  in  a manner  rather  membranous  than  flefhy, 
with  very  firm  or  refilling  vefl'els  : Befides,  the  difference  of 
their  pollure,  never  permits  a natural  hemorrhagy  from  the 
noftrils  or  other  parts.  They  are  wanting  in  men,  becaufe  in 
that  fex  there  is  no  fpongy  organ  fit  for  retaining  the  blood  ; 
and  likewife  becaufe  the  arteries  of  the  pelvis  are  both  harder, 
and  lefs  in  proportion,  than  the  veins ; and  thus  the  impetus 
of  the  blood  is  direded  to  the  lower  limbs,  where  the  vefl'els 
are  larger  in  proportion  as  thofe  of  the  pelvis  are  fmaller. 

It  will,  perhaps,  be  demanded,  why  the  breafls  fwell  at  the 
time  of  the  approach  of  the  rnenfes  ? We  are  to  obferve,  that 
the  breafls  have  many  particulars  in  their  fabric,  common 
with  the  uterus  ; as  appears  from  the  fecretion  of  the  milk  in 
them  after  the  birth  of  the  foetus,  which  increafes  or  dimi- 
nifhes  in  proportion  as  the  lochial  flux  is  either  increafed  or 
diminifhed  } from  the  fimilitude  of  the  ferous  liquor,  to  milk 
or  whey,  which  is  found  in  the  uterus  of  thofe  who  do  not  fucklc 
their  children  ; it  is  of  a thin  white  confiflence,  and  appears 
very  evidently  in  the  brute  animals  ; alfo  from  the  turgefcencc 
or  eredion  of  the  papillae  or  nipples  of  the  breafl  by  fridion, 
analogous  to  the  eredion  of  the  clitoris.  The  fame  caufes 
therefore,  which  diflend  the  vefl'els  of  the  uterus,  likewife  de- 
termine the  blood  more  plentifully  to  the  breafls  ; the  confe- 
quence  of  which  is  an  increafed  bulk  and  turgefcence  of  the 
conglomerate  glandules  and  cellular  fabric  which  compofe 
them. 
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§ 7.  Of  the  Gravid  Uterus. 

Art.  I.  Structure  of  the  Ovum  in  early  Gestation. 

When  the  rudiments  of  the  foetus  get  into  the  uterus,  im- 
pregnation is  faid  to  take  place.  The  ovum,  foon  after  its  in- 
troduction, adheres  to  fome  ]?art  of  die  internal -furface  of  the 
-uterus  : at  firft  it  appears  like  a fmall  veficle,  (lightly  attached-; 
.and  gradually  increafes  in  bulk,  till  it  apparently -comes  in 
.contadt  with  the  whole  cavity  of  the  uterus. 

The  embryo,  with  umbilical  cord,  membranes,  and  waters, 
an  early  geftation,  conflitute  the  ovum  ; which  then  appears 
like  a thickened  flelhy  mafs,  the  more  external  parts,  which 
are  afterwards  feparate  and  diftindt,  being  blended  in  fitch  a 
planner  that  they  cannot  be  readily  diftinguifhed. 

In  the  progrefs  of  geftation  every  part  of  the  ovum  be- 
comes more  diftindt  ; and  then  a thick  vafcular  part  on  the 
•outfide  of  the  chorion,  called  placenta,  can  be  readily  perceived. 

The  external  membranous  part  of  the  ovum  is  originally 
compofed  of  three  coats  : the  internal  lamella,  or  that  next 
the  foetus,  is  called  amnios  ; the  next  is  the  true  chorion  ; and 
the  external  is  called  the  falfe  or  fpongy  chorion.  It  is  fup- 
pofedto  derive  an  extraordinary  lamella  immediately  from  the 
uterus,  which  conflitutes  the  external  covering  of  the  ovum. 
This  production,  which  is  fuppofed  to  be  entirely  formed  by  a 
continuation  of  the  internal  membrane  of  the  uterus,  is  at 
jfirft  loofely  fpread  over  the  ovum,  and  afterwards  comes  in 
contact  with  the  falfe  chorion-  Thefe  two  lamellae,  which 
form  the  external  vafcular  furface  of  the  ovum,  are  much 
thicker  than  the  internal  membranes  of  the  true  chorion 
and  amnios ; and  the  proportion  w'hich  they  bear  to  the 
other  parts  is  fo  great,  that,  in  early  conception,  the  mafG 
of  the  ovum  is  chiefly  compofed  of  them.  Dr  Ruyfch  called 
this  exterior  coat  the  tunica  filament  of  1 ; more  modern  authors., 
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th tfalfe  or  fpongy  chorion.  But  Dr  Hunter  has  found  the  fpon- 
gy  chorion  to  confift  of  two  diftinct  layers  : that  which  lines 
the  uterus  lie  ftyles  membrana  caduca  or  decidua,  becaufe  it  is 
call  off  after  delivery  ; the  portion  which  covers  the  ovum,  de- 
cidua rejlexa,  becaufe  it  is  reflected  from  the  uterus  upon  the 
ovum.  The  membrana  decidua  is  perforated  with  three  fora- 
mina, viz.  two  fmall  ones,  correfponding  with  the  infertion  of 
the  tubes  at  the  fundus  uteri ; and  a larger  ragged  perforation 
oppofite  to  the  orificium  uteri. 

Thus,  according  to  Dr  Hunter,  the  embryo,  on  its  firft. 
formation  in  the  ovum,  and  the  foetus  during  the  whole  time 
of  geftation,  is  inclofed  iri  four  membranes,  viz.  the  double, 
falfe,  or  fpongy  chorion,  called  membrana  decidua , or  decidua 
rejlexa ; the  true  chorion,  and  the  amnios,  which  include  a 
fluid  called  the  liquor  amnii , in  which  the  embryo  floats. 

The  true  chorion  and  the  amnios  are  very  thin  tranfparent 
membranes.  The  decidua,  and  decidua  reflexa,  differ  in  ap- 
pearance, and  feem  to  refemble  thofe  inorganic  fubftances 
which  connect  inflamed  vifeera,  and  have  been  confidered  by 
fome  late  writers  as  being  compofed  of  infpiflated  or  coagula- 
ted lymph. 

Between  the  amnios  and  chorion,  a quantity  of  gelatinous 
fluid  is  contained  in  the  early  months ; and  a fmall  bag,  or 
vVhite  fpeck,  is  then  obferved  on  the  amnios,  near  the  infertion 
of  the  umbilical  cord.  It  is  filled  with  a white  liquor,  of  a 
thick  milky  confiflence  ; and  is  called  veftcula  utnbilicalis , vefi- 
cula  alba  or  laftea  : it  communicates  with  the  umbilical  cord 
by  a fmall  funis,  which  confifls  of  an  artery  and  vein.  This 
veficle,  and  du£t  or  tube  leading  from  it,  are  only  confpicu- 
ous  in  the  early  months  ; they  afterwards  become  tranfparent, 
and  of  confequence  invifible.  Their  life  is  not  yet  underflood. 

Though  the  bag,  or  external  parts  of  the  conception,  at  firft 
form  a large  proportion  of  the  ovum  in  comparifon  to  the  em- 
bryo or  foetus,  yet  in  advanced  geftation  the  proportions  are 
Vol.  Ill;  B reverfed. 
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reverfed.  Thus  an  ovum  between  the  eighth  and  ninth  week 
after  conception,  is  nearly  about  the  fize  of  a hen’s  egg,  while 
the  embryo  fcarcely  exceeds  the  weight  of  a fcruple  : at  three 
months,  the  former  increafes  beyond  the  magnitude  of  a 
goofe’s  egg,  and  its  weight  is  above  eight  ounces ; but  the  foetus 
does  not  then  amount  to  three  ounces  : at  fix  months,  the  foe- 
tus weighs  twelve  or  thirteen  ounces,  and  the  placenta  and 
membranes  only  feven  or  eight : at  eight  months,  the  foetus 
weighs  between  four  and  five  pounds,  the  fecundines  little 
more  than  one  pound  : at  birth,  the  foetus,  according  to  Dr 
Hunter,  weighs  from  five  to  eight  pounds  ; and  this  agrees 
nearly  with  the  obfervation  of  Dr  Wrifberg  : but  the  placenta 
feldom  increafes  much  in  bulk  from  between  the  feventh  and 
eighth  month. 

Having  defcribed  the  ovum  in  early  geflation,  we  fhall  next 
take  a view  of  the  germ  ; trace  the  progrefs  of  the  embryo 
and  foetus  ; then  refume  the  fubje£b  of  the  ovum,  to  explain 
die  flru£lure  of  the  membranes,  placenta,  &c.  in  advanced 
geflation,  and  point  out  the  moft  remarkable  changes  which 
the  uterus  fufFers  during  impregnation. 

Art.  II.  Evolution  of  the  Foetus. 

There  can  be  little  doubt  that  all  the  parts  of  an  animal 
exifl  completely  in  the  germ,  though  their  extreme  minute- 
nefs  and  fluidity  for  fome  time  conceal  them  from  our  fight. 
In  a flate  of  progreflion,  fome  of  them  are  much  earlier  con- 
fpicuous  than  others. 

The  embryo,  in  its  original  flate,  feems  to  contain,  in  a fmall 
fcale,  all  the  other  parts  which  are  afterwards  to  be  progref- 
fively  evolved.  Firfl  the  heart  and  liver,  then  the  brain  and 
fpinal  medulla,  become  gonfpicuous  ; for  the  fpine  or  carina 
of  the  embryo  Is  formed  fome  time  before  any  veftige  of  the 
extremities  begin  to  fprout.  The  encephalon,  or  head,  and  its 
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appendages,  fird  appear  ; then  the  thoracic  vifcera  ; next,  the 
abdominal  : at  length  the  extremities  gradually  fhoot  out ; the 
fuperior  fird,  then  the  inferior  ; till  the  whole  is  evolved. 

As  foon  as  the  embryo  has  acquired  fufficient  confidence  to 
be  the  fubje<d  of  any  obfervation,  a little  moving  point,  which 
is  the  heart,  difcovers  itfelf.  Nothing,  however,  but  general 
eircumdances  relating  to  the  particular  order  and  progrefs  of 
the  fucceffive  germination  or  evolution  of  the  vifcera,  extre- 
mities, vafcular  fydem,  and  other  parts  of  die  human  foetus, 
can  be  afcertained,  as  it  is  beyond  the  power  of  anatomical  in- 
vedigation. 

It  is  alfo  exceedingly  difficult  to  determine  the  age  or  pro- 
portional growth  of  the  foetus.  The  judgement  we  form  will 
be  liable  to  confiderable  variation:  id,  From  the  uncertainty 
of  fixing  the  period  of  pregnancy  •,  2dly,  From  the  difference 
of  a foetus  of  the  fame-  age  in  different  women,  and  in  the 
fame  woman  in  different  pregnancies  ; and,  ladly,  Becaufe 
the  foetus  is  often  retained  in  utero  for  fome  time  after  the 
extin&ion  of  its  life. 

The  progrefs  of  the  foetus  appears  to  be  much  quicker  in 
the  early  than  latter  months  : but  the  proportional  increafe  is 
attended  with  difficulty  in  the  calculation  ; for,  befides  other 
reafons,  we  have  not  an  opportunity  of  knowing  the  magnitude 
or  weight  of  the  fame  foetus  in  different  months.  It  will  alfo, 
probably,  be  materially  influenced  by  the  health,  conditution, 
and  mode  of  life,  of  the  parent. 

A foetus  of  four  weeks,  is  near  the  fize  of  a common  fly  j 
it  is  foft,  mucilaginous,  feems  to  hang  by  its  belly,  and  its 
bowels  are  only  covered  by  a tranfparent  membrane.  At  fix 
weeks,  the  confidence  is  dill  gelatinous,  the  fize  about  that  of 
a fmall  bee,  the  head  larger  than  the  red  of  the  body,  and  the 
extremities  then  begin  to  flioot  out.  At  eight  weeks,  it  is  a- 
bout  the  fize  of  a field  bean,  and  the  extremities  projefl  a little 
from  the  body.  At  twelve  weeks,  it  is  near  three  inches  long, 
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and  its  formation  is  pretty  diftin£t.  At  four  months,  the  foetus 
meafures  above  five  inches  j at  five  months,  between  fix  and 
feven  inches ; at  fix  months,  the  foetus  is  perfect  in  all  its  ex- 
ternal parts,  and  commonly  about  eight,  or  between  eight 
and  nine  inches  long  ; at  feven  months,  it  is  between  eleven 
and  twelve  inches  •,  at  eight  months  about  fourteen  or  fifteen 
inches  ; and  at  fifil  time,  from  eighteen  to  twenty-two  and 
twenty-three  inches.  But  thefe  calculations,  fpr  the  above 
reafons,  mult  be  very  uncertain. 

Art.  III.  Contents  of  the  Gravid  Uterus  in  advanced 

Gestation. 

These  confift  of  the  foetus,  umbilical  cord,  placenta, 
membranes,  and  contained  fluid.  We  have  already  traced 
the  progrefs  of  the  fcetus  ; and  {hall  proceed  to  defcribe  the 
other  parts  of  the  ovum  in  advanced  geltation,  as  juft  now  e- 
numerated. 

Umbilical  cord.  The  fcetus  is  connected  to  the  placenta  by 
the  umbilical  cord  or  navel-ftring ; which  may  be  defined,  a 
long  vafcular  rope,  compofed  of  two  arteries  and  a vein,  cover- 
ed with  coats  derived  from  the  membranes,  and  diltended  with 
a quantity  of  vifcid  gelatinous  fubltance,  to  which  the  bulk  of 
the  chord  is  chiefly  owing. 

The  cord  always  arifcs  from  the  centre  of  the  child’s  belly, 
but  its  point  of  infertion  in  the  cake  is  variable.  If  the  pla- 
centa adhere  to  the  fundus,  or  is  fixed  over  the  mouth  of  the 
uterus,  it  is  then  of  a round  form,  and  the  cord  arifes  from  its 
middle  *,  but  if  the  placenta  adhere  elfcwhere,  the  cord  is  in- 
ferted  nearer  its  edge.  Its  fhape  is  feldom  quite  cylindrical ; 
and  its  veflels  are  lometimes  twilled  or  coiled,  fometimes  form- 
ed into  longitudinal  fulci.  Its  diameter  is  commonly  about  the 
thicknefs  of  an  ordinary  finger,  and  its  length  fufficientto  ad- 
mit the  birth  of  the  child  with  fafety,  though  the  placenta 
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Ihould  adhere  at  the  fundus  uteri.  In  length  and  thicknefs, 
however,  it  is  liable  to  confiderable  variation.  The  extremity- 
next  the  foetus  is  generally  ftrongeft ; and  fomewhat  weak- 
er and  more  flender  next  the  placenta,  according  to  its  place 
of  infertion ; which,  though  commonly  not  far  from  the  cen- 
tre, is  fometimes  veTy  near  the  edge.  This  fuggefts  an  im- 
portant advice  to  practitioners,  to  be  cautious  of  pulling  the 
rope  to  extraCt  the  placenta  when  they  feel  the  fenfation  of 
its  fplitting  as  it  were  into  two  divifions,  which  will  propor- 
tionally weaken  its  refiftance,  and  render  it  liable  to  be  rup- 
tured with  a very  llight  degree  of  force  in  pulling.  The  ufe 
of  the  cord  is  to  conneCt  the  foetus  to  the  cake,  to  convey  the 
nutritious  fluid  from  the  mother  to  the  child,  and  to  return 
what  is  not  employed. 

Placenta.  The  placenta,  cake,  or  afterbirth,  is  a thick,  foft, 
vafcular  mafs,  connected  to  the  uterus  on  one  fide,  and  to  the 
umbilical  cord  on  the  other.  It  differs  in  lhape  and  fize  ; it 
is  thickeft  at  the  centre,  and  gradually  becomes  thinner  to- 
wards the  edges,  where  the  membranes  go  off  all  round,  mak- 
ing a complete  bag  or  involucrum  to  furround  the  waters, 
funis,  and  child. 

Its  fubftance  is  chiefly  vafcular,  and  probably  in  fome  degree 
glandular.  The  ramifications  of  the  veflels  are  very  minute, 
which  are  unravelled  by  maceration,  and,  when  injeCted,  ex- 
hibit a moft  beautiful  appearance  refembling  the  bufihy  tops  of 
a tree.  It  has  an  external  convex,  and  an  internal  concave,  fur- 
face.  The  former  is  divided  into  a number  of  fmall  lobes  and 
fiflures,  by  means  of  which  its  adhefion  to  the  uterus  is  more 
firmly  fecured.  This  lobulated  appearance  is  moft  remarkable 
when  the  cake  has  been  rafhly  feparated  from  the  uterus  \ for 
the  membrana  dedicua,  or  conneCling  membrane  between  it 
and  the  uterus,  being  then  torn,  the  moft  violent  and  alarm- 
ing hemorrhagies  frequently  enfue. 

The  internal  concave  furface  of  the  placenta  is  in  contad 
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with  the  chorion,  and  that  with  the  amnios.  From  its  in- 
ternal fubftance  arife  innumerable  ramifications  of  veins  and 
arteries,  which  inofculate  and  anaflomofe  with  one  another  ; 
and  at  lafl  the  different  branches  unite,  and  form  the  funis 
umbilicalis. 

The  after-birth  may  adhere  to  every  part  of  the  internal 
furface,  of  the  uterus,  as  at  the  poflerior  and  anterior,  fupe- 
rior  and  lateral  parts  *,  and  fometimes,  though  more  rarely, 
part  of  the  cake  extends  over  the' orificium  uteri;  from 
whence,  when  the  orifice  begins  to  dilate,  the  mod  frightful 
and  dangerous  floodings  arife.  But  the  raoll;  common  place 
of  attachment  of  the  cake  is  from  the  fuperior  part  of  the  cer- 
vix to  the  fundus. 

Twins,  triplets,  &c.  have  their  placenta,  fometimes  feparate, 
and  fometimes  adhering  together.  When  the  placenta:  ad- 
here, they  have  generally  the  chorion  in  common ; but  each 
foetus  has  its  diftin£t  amnios.  They  are  commonly  joined 
together,  either  by  an  intervening  membrane,  or  by  the  furfa- 
ces  being  contiguous  to  one  another;  and  fometimes  the  veflels 
of  the  one  cake  anaflomofe  with  thofe  of  the  other. 

The  human  placenta,  according  to  Dr  Hunter,  and  others 

% 

who  believe  that  the  child  is  nourifhed  by  a fecreted  liquor,  is 
compofed  of  two  diftin£t  fyflems  of  parts,  a fpongy  or  cellu- 
lar, and  a vafcular  fubftance ; the  fpongy  or  cellular  part, 
formed  by  the  decidua,  being  derived  from  the  mother,  the 
more  internal  vafcular  part  belonging  entirely  to  the  foetus  ; 
but,  acording  to  thofe  who  are  of  opinion  that  a real  circula- 
tion is  carried  on  between  the  mother  and  the  child,  the  pla- 
centa is  chiefly  compofed  of  veflels  which  are  connected  by  the 
common  cellular  fubftance. 

Membranes.  Thefe  confift,  externally,  of  two  layers  of 
the  fpongy  chorion,  called  decidua  and  decidua  rejiexa  ; inter- 
nally, of  the  true  chorion  and  the  amnios.  They  form  a 
pretty  ftrong  bag,  commencing  at  the  edge  of  the  cake,  going 
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round  the  whole  circumference,  and  lining  the  internal  fur* 
face  of  the  womb.  When  feparated  from  the  uterus,  this 
membranous  bag  is  flender  and  yielding,  and  its  texture  readi- 
ly deftroyed  by  rhe  impulfe  of  the  contained  fluid,  the  pref- 
fure  of  the  child,  or  of  the  finger  in  touching  ; but  in  its  na- 
tural Hate,  while  it  lines  the  womb,  and  is  in  clofe  contact 
with  its  furface,  the  membranous  bag  is  tough  and  flrong,  fo 
as  to  give  a confiderable  degree  of  refiftance.  It  is  alfo 
ftrengthened  in  proportion  to  the  different  layers  of  which  it 
is  compofed,  whole  ftruclure  we  fhall  proceed  to  explain  more, 
particularly. 

1.  The  membrana  decidua , or  that  lamella  of  the  fpongy~ 
falfe  chorion  which  is  in  immediate  contact  with  the  uterus,  i* 
originally  very  thick  and  fpongy,  and  exceedingly  vafcular, 
particularly  where  it  approaches  the  placenta.  At  firft,  there 
is  a fmall  intervening  fpace  between  it  and  the  ovum,  which 
as  filled  with  a quantity  of  gelatinous  fubftance.  It  gradual- 
ly becomes  more  and  more  attenuated  by  ftretching,  and  ap~ 
proaches  nearer  to  the  decidua  reflexa ; and  about  the  fifth 
month  the  two  layers  come  in  contact,  and  adhere  fo  as  to  be- 
eome  apparently  one  membrane. 

2.  Decidua  reflexa.  In  its  ftru&ure  and  appearance  it  is  fi- 
milar  to  the  former,  being  rough,  fleecy,  and  vafcular,  on  its 
external  furface.  In  advanced  geftation,  it  adheres  "intimate- 
ly to  the  former  membrane,  and  is  with  difficulty  feparated 
from  it. 

The  decidua  reflexa  becomes  thicker  and  more  vafcular  as 
it  approaches  the  placenta,  and  is  then  blended  with  its  fub- 
ftance, conftituting  the  cellular  or  maternal  part  of  the  cake, 
as  it  is  termed  by  Dr  Hunter.  The  other  or  more  internal 
part  belongs  to  the  foetus,  and  is  ftyled  the  foetal  part  of  the 
placenta. 

The  double  decidua  is  opaque  in  comparifon  of  the  other 
membrane  j the  blood  veflels  are  derived  from  the  uterus,  and 
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can  be  readily  traced  into  it.  Dr  Hunter  fuppofes  that  the 
double  decidua  lines  the  uterus  nearly  in  the  fame  manner  as 
the  peritoneum  does  the  cavity  of  the  abdomen,  and  that  the 
vum  is  inclofed  within  its  duplicature  as  within  a double 
night-cap.  On  this  fuppofition  the  ovum  mud  be  placed  on 
theoutfide  of  this  membrane,  which  is  not  very  readily  to  be 
comprehended ; unlefs  we  adopt  Signior  Scarpa’s  opinion,  and 
fuppofe  it  to  be  originally  entirely  compofed  of  an  infpifiated 
coagulable  lymph. 

3.  The  true  chorion , or  that  connected  with  the  amnios,  is 
the  firmed,  fmoothed,  and  mod  tranfparent  of  all  the  mem- 
branes, except  the  amnios ; and,  when  feparated  from  it,  has 
a confiderable  degree  of  tranfparency.  It  adheres  pretty 
clofely  to  the  internal  furface  of  the  cake,  which  it  covers  im- 
mediately under  the  amnios,  and  gives  alfo  a co2t  to  the  um- 
bilical cord.  It  is  connected  to  the  amnios  by  means  of  a ge- 
latinous fubdance,  and  is  eafily  feparated  from  it. 

4.  The  amnios , or  internal  membrane,  forms  the  external 
coat  of  the  umbilical  cord.  This  lateral  lamella  of  the  mem- 
branous bag  is  the  mod  thin,  attenuated,  and  tranfparent  of 
the  whole  ; and  its  veflels  are  fo  delicate,  that  they  can  hard- 
ly be  difeovered  ; their  diameters  are  fo  fmall  as  to  be  incapa- 
ble in  their  natural  date  of  admitting  globules  of  red  bloods 
It  is,  however,  firmer,  and  dronger  than  the  chorion,  and 
gives  the  greated  refidance  in  the  breaking  of  the  membranes. 

The  fmall  bag,  called  veficula  umbilicalis , formerly  deferib- 
ed,  and  only  confpicuous  in  the  early  months  from  its  fitua- 
tion,  is  placed  between  the  amnios  and  chorion,  near  the  at- 
tachment of  the  cord ; and,  from  the  colour  of  its  contents* 
has  been  midaken  for  the  urachus : but  there  is  no  allantois 
in  the  human  fubjefr. 

The  allantois  in  quadrupeds  is  an  oblong  membranous  fac, 

or  pouch,  placed  between  the  chorion  and  amnios.  This 

membrane  communicates  with  the  urachus,  which  in  brutes 

is 
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is  open,  ami  tranfmits  the  urine  from  the  bladder  to  the  al- 
lantois. 

5.  The  •waters  are  contained  within  the  amnios,  and  are 
called  the  liquor  amnii.  They  are  purett,  cleared,  and  mod 
limpid  in  the  firft  months  ; acquiring  a colour,  and  becoming 
fomewhat  ropy,  towards  the  latter  end.  They  vary  in  diffe- 
rent fubjedls,  both  In  confidence  and  quantity ; and,  after 
a certain  period,  they  proportionally  diminifh  as  the  wo- 
man advances  in  her  pregnancy.  This  liquor  does  not,  in 
any  refpedl,  refemble  the  white  of  an  egg;  it  is  generally  falt- 
ifh,  and  therefore  unfit  for  the  nutrition  of  the  child  ; fome  of 
it  may  perhaps  be  abforbed  by  the/fcetus,  blit  the  child  is  chief- 
ly nourifhed  by  the  navel-firing.  In  the  early  months,  the 
organs  are  not  fit  for  fwallowing  ; and  moiiflers  are  fometimes 
born  alive,  where  fuch  organs  are  altogether  wanting. 

Water  is  fometimes  colledled  between  the  chorion  and  am- 
nios, or  between  the  lamellre  of  the  chorion.  This  is  called 
the  falfe  water.  It  is  generally  in  much  fmaller  quantity  than 
the  true  water ; and,  without  detriment  to  the  woman,  may 
flow  at  any  time  of  pregnancy. 

Having  defcribed  the  contents  of  the  gravid  uterus,  let  us 
confider  the  changes  which  that  organ  differs  during  the  proL 
grefs  of  geflation,  and  explain  the  manner  of  circulation  be- 
tween the  parent  and  foetus,  and  within  the  body  of  the  fcetus; 
after  which  we  fhall  ennumerate  the  mod  remarkable  pecu- 
- liarities  of  the  non-natus. 

Art.  IV.  Changes  of  the  Uterine  System  from  Impreg- 
nation.- 

Though  the  uterus  gradually  increafes  in  fize  from  the 
moment  of  conception  till  full  time,  and  although  its  diden- 
tion  is  proportioned  to  that  of  the  ovum,  with  regard  to  its 
contents,  it  is,  dri&ly  fpeaking,  never  completely  didended  ; 
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for  in  early  geftation,  they  are  entirely  confined  to  the  fundus* 
and,  at  full  time,  the  finger  can  be  palled  for  fome  way 
within  the  orificium  uteri  without  touching  any  part  of  the 
membranes.  Again,  though  the  cavity  of  the  uterus  increafes, 
yet  it  is  not  mechanically  ftretched,  for  the  thicknefs  of  the 
fides  does  not  diminilh.  The  increafed  fize  feems  therefore 
to  depend  on  a proportionable  quantity  of  fluids  fent  to  that 
part  nearly  in  the  fame  way  that  the  fkin  of  a child,  though  it 
fullers  fo  great  a diftenfion,  does  not  become  thinner,  but  pre- 
serves its  ufual  thicknefs. 

This  is  proved  from  feveral  infiances'  of  extra-uterine  fee- 
tufes,  where  the  uterus,,  though  there  were  no  contents,  waa 
nearly  of  the  fame  fize,  from  the  additional  quantity  of  fluids 
transmitted,  as  if  the  ovum  had  been  contained  within  its  ca- 
vity. Boehmerus  relates  the  fame  circumftance,  without  at- 
tempting to  explain  it,  in  the  hiliory  of  a cafe  of  extra-uterine 
conception  in  the  fifth  month.  The  uterus  is  painted  of  a 
confiderable  fize,  though  the  foetus  was  contained  in  the  ova- 
rium. 

The  gravid  uterus  is  of  different  fize  in  different  women; 
and  will  vary  according  to  the  bulk  of  the  foetus  and  involucra. 
The  fituation  alfo  varies  according  to  the  increafe  of  its  con- 
tents* and  the  pofition  of  the  body.  For  the  firft  two  or  three 
months,  the  cavity  of  the  fundus  is  triangular  as  before  im- 
pregnation ; hut,  as  the  uterus  ftretches,  it  gradually  acquires 
a more  rounded  form.  In  general,  the  uterus  never  rifes  di- 
redhly  upwards,  but  inclines  a little  obliquely  ; moft  common-- 
ly  to  die  right  fide  : its  pofition  is  never,  however,  fo  oblique 
as  to  prove  the  foie  caufe  ekher  of  preventing  or  retarding  de- 
livery. 

Though  confiderable  changes  arc  occafioned  by  the  gradual 
diftention  of  the  uterus,  it  is  difficult  to  judge  of  pregnancy 
from  appearances  in  die  early  months.  For  the  firft  three 
tnondis,  die  os  tincte  feels  fmooth  and  even,  and  its  orifice  is 
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nearly  as  fmall  as  in  the  virgin  (late.  When  any  difference 
can  be  perceived,  it  will  confift  in  the  increafed  length  of  the 
projedling  tubercle  of  the  uterus,  and  the  fhortening  of  the 
-vagina  from  the  defcent  of  the  fundus  uteri  through  the  pel- 
vis. This  change  in  the  pofition  of  the  uterus,  by  which  the 
proje£ting  tubercle  appears  to  be  lengthened,  and  the  vagina 
proportionally  Ihortened,  chiefly  happens  from  the  third  to  the 
fifth  month.  From  this  period  the  cervix  begins  to  ftretch  and 
be  dillended,  firll  at  the  upper  part ; and  then  tire  os  tincse 
begins'  alfb  to  fuffer  confiderable  changes  in  its  figure  and  ap- 
pearance. The  tubercle  fhortens,  and  the  orifice  expands  : 
but  during  the  whole  term  of  geftation,  the  mouth  of  the  ute- 
rus is  flrongly  cemented  with  a ropy  mucus,  which  lines  it  and 
the  cervix,  ami  begins  to  be  difcharged  on  the  approach  of  la- 
bour. In  the  lall  weeks,  when  the  cervix  uteri  is  completely 
dillended,  the  uteripe  orifice  begins  to  form  an  eliptical  tube, 
inltead  of  a fiflure;  and  fometimes,  efpecially  when  the  parie- 
tes  of  the  abdomen  are  relaxed  by  repeated  pregnancy,  it  difap- 
pears  entirely,  and  is  without  the  reach  of  the  linger  in  touch- 
ing. Hence  the  os  uteri  is  not  placed  in  the  diredlion  of  the 
axis  of  the  womb,  as  has  generally  been  fuppofed. 

The  progreffive  increafe  of  the  abdominal  tumor,  from  the 
firetching  of  the  fundus  affords  a more  decifive  mark  of  the  ex- 
igence and  period  of  pregnancy  than  any  others  ; and  the 
progrefs  is  nearly  as  follows. 

About  the  fourth,  or  between  the  fourth  and  fifth  month, 
the  fundus  uteri  begins  to  rife  above  the  pubes  or  brim  of  the 
pelvis,  and  the  cervix  to  be  fomewhat  dillended.  In  the  fifth 
month,  the  belly  fwells  like  a ball  with  the  lkin  tenfe,  the  fun- 
dus extends  about  half  way  between  the  pubes  and  navel,  and 
the  neck  is  fenfibly  {hortened.  In  tire  feventh  month,  the 
fundus,  or  fuperior  part  of  the  uterine  tumor,  advances  as  far 
as  the  umbilicus  ; and  the  cervix  is  then  nearly  three-fourths 
dillended.  In  the  eighth,  it  reaches  mid-way  between  the 
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navel  and  fcrobiculus  cordis ; and  in  the  ninth,  to  the  fcrobi,- 
culus  itfelf,  the  neck  then  being  entirely  diftendedj  which, 
with  the  os  tincae,  become  the  weakelt  parts  of  the  uterus. 
Thus,  at  full  time  the  uterus  occupies  all  the  ujnbilical  and 
hypogaftric  regions:  its  fhape  is  almoft  pyriform,  that  is,  more 
rounded  above  than  below,  and  having  a ftriCture  on  that 
part  which  is  furrounded  by  the  brim  of  the  pelvis. 

During  the  progrefs  of  diftention,  the  fubllance  of  the  ute- 
rus becomes  much  loofer,  of  a fofter  tetture,  and  more  vafcur 
lar,  than  before  conception ; and  the  diameter  of  its  veins  is 
fo  much  enlarged,  that  they  have  acquired  the  name  of  ftnufes . 
They  obferve  a more  direCt  courfe  than  the  arteries,  which  run 
in  a ferpentine  manner  through  its  whole  fubftance,  and  ana- 
flomofe  with  one  another,  particularly  at  that  part  where  the 
placenta  is  attached  : It  is  in  this  part  alfo  that  the  vafcular 
ftruCtme  is  moft  confpicuous. 

The  arteries,  according  to  Dr  Hunter,  &c.  pafs  from  the 
uterus,  through  the  decidua,  into  cells  in  the  placenta:  and 
veins,  correfpcnding  with  the  arteries,  return  the  blood  to  the 
mother.  According  to  other  authors,  the  arteries  end  partly 
in  the  veins  of  the  mother,  and  partly  in  the  veins  of  the 
child. 

The  mufcular  ftruCture  of  the  gravid  uterus  is  extremely 
difficult  to  be  traced  with  any  exaCtnefs  in  the  unimpregnat- 
cd  frate  ; but  in  the  gravid  uterus  they  appear  more  diftinCt- 
ly.  In  the  wombs  of  women  who  die  in  labour,  or  foon  after 
delivery,  fibres  running  in  various  directions  are  obfervable 
more  or  lets  circular.  Thefe  feem  to  arife  from  three  diflincl 
origins,  viz.  from  the  place  where  the  placenta  adheres,  and 
from  the  aperture  or  orifice  of  each  of  the  tubes  : but  it  is  al- 
moft impoffible  to  demonftrate  regular  plans  of  fibres  conti- 
nued any  length  without  interruption. 

The  appendages  of  the  uterus  alfo  fuffer  confiderable 
changes  j for  the  tubes,  ovaries,  and  ligaments,  gradually  gp 
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off  below  the  fundus  as  it  ftretches,  and  at  the  full  time  are 
almoft  entirely  obliterated.  At  the  full  time,  efpecially  in  a 
firll  pregnancy,  when  the  womb  rifes  higher  than  in  fubfe- 
quent  impregnations,  the  ligamenta  rotunda  are  confiderably 
flretched •,  and  to  this  caufe  thofe  pains  are  probably  owing 
which  (trike  from  the  belly  downwards  in  the  direction  of  thefe 
vafcular  ropes,  which  are  often  very  painful  and  diltrefling  to- 
wards the  latter  end  of  geflation.  Again,  as  the  uterus,  which 
is  chiefly  enlarged  towards  the  fundus,  at  the  full  time  ftretch- 
,es  into  the  cavity  of  the  abdomen  without  any  fupport,  leav- 
ing the  broad  ligaments  below  the  molt  bulky  part,  we  ca» 
readily  fee,  that  by  pulling  at  the  umbilical  cord  to  deliver  the 
placenta,  before  the  uterus  is  fufficiently  contracted,  the  fun- 
dus may  be  pulled  down  through  the  mouth  of  the  womb,  e- 
ven  though  no  great  violence  be  employed.  This  is  ftyled  the 
inverfio7i  of  the  uterus  ; and  is  a very  dreadful,  and  generally 
fatal  accident.  It  is  the  confequence  only  of  ignorance  or  te- 
merity ; and  can  fcarcely  happen  but  from  violence,  or  from  an 
officious  intrufion  on  the  work  of  nature,  by  pulling  at  the 
rope  while  the  woman  is  faint  or  languid,  and  the  uterus  in 
a ftate  of  atony. 

In  fome  rare  inftances,  where  the  cord  is  naturally  fhort, 
or  rendered  fo  by  circumvolutions  round  the  body  of  the  child, 
the  force  of  labour  which  propels  the  child  may,  when  the  pla- 
centa adheres  to  the  fundus  uteri,  bring  it  down  fo  near  the 
os  tinea;,  that  little  force  would  afterwards  be  fufficient  tQ 
complete  the  inverfion.  This  fuggefts  a precaution,  that  in 
the  above  circumftances,  if  fbrong  labour-pains  fhould  conti- 
nue, or  a conftant  bearing  down  enfue,  after  the  delivery  of 
the  child,  the  pradKce  of  pulling  by  the  cord  Ihould  be  careful- 
ly avoided,  and  the  hand  of  the  operator  be  prudently  con- 
ducted within  the  uterus,  to  feparate  the  adhefion  of  the  cake, 
and  guard  againft  the  hazard  of  inverfion. 

The  ovariaalfo  fuffer  fome  change  from  pi  egnancy. 
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A roundlfh  figure  of  a yellow  colour  appears  in  one  of 
them,  called  by  anatomifts  the  corpus  Ittieum  and  in  cafes  of 
twins,  a corpus  luteum  often  appears  in  each  ovarium.  It  was 
imagined  to  be  the  calyx  ovi ; and  is  obferved  to  be  a gland 
from  whence  the  female  fluid  or  germ  is  eje<£Ied.  In  early 
geflation,  this  cicatrix  is  moll  confpicuous,  when  a cavity  is 
obvious,  which  afterwards  coilapfes. 

If  the  ovarium  be  inje&ed  in  the  latter  months,  the  corpus 
luteum  will  appear  to  be  compofed  chiefly  of  veflels.  A por- 
tion of  it,  however,  in  the  centre,  will  not  be  filled  ; whence 
there  is  reafon  to  fufpeft  that  it  is  a cavity,  or  that  it  contain* 
a fubftance  not  yet  organized.. 

Art.  V.  Circulation  in  the  Foetus. 

The  circulation  in  the  fubftance  of  die  placenta,  notwith- 
(tanding  what  has  been  faid  by  different  authors,  feems  to  be 
not  yet  fully  underflood ; but  it  is  certain,  that  the  blood  paf- 
fes  dire£lly  from  die  placenta  into  the  umbilical  vein  ; which, 
running  along  the  funis,  perforates  the  belly  of  the  foetus,  and 
enters  under  the  liver,  where  it  divides  into  two  branches, 
nearly  at  half  a right  angle.  One  of  thefe  branches,  called  the 
duElus  venofusy  carries  part  of  the  blood  to  the  left  branch  of  the 
vena  cava  hepatis,  and  from  that  to  the  vena  cava.  The  other 
carries  the  reft  to  the  vena  portarum  ; where,  after  circulat- 
ing through  the  liver,  it  alfo  gets  into  die  vena  cava,  and  fo  to 
the  heart:  but  die  circulation  here  is  carried  on  without  any 
necefiity  for  the  lungs  being  dilated.  For  feetufes  have  an  oval 
hole  open  between  the  auricles  of  the  heart,  and  a communi- 
cating canal,  called  cancilis  arteriofusy  going  between  the  pulmo- 
nary artery  and  aorta ; which  two  pafiages  allow  the  reft  of 
this  circulating  fluid,  that  returns  by  the  cava  fuperior,  to  be 
tranfmitted  to  the  aorta,  without  pafiing  through  the  lungs. 

1 he  blood  is  returned  from  the  fcctus  by  the  arterie  umbili- 
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cries,  which  take  their  rifes  fometimes  from  the  trunk  of  the 
aorta,  but  commonly  from  the  iliac  arteries  of  the  fgetus  ; and, 
running  by  the  external  lidcs  of  the  bladder,  afeend  to  go  out 
at  the  navel. 

. i » - , r r . , n r-  .r~  r ■ • ■ • -y 

Art.  VI.  Position  of  the  Foetus  in  Utero. 


The  foetus  is  commodioufly  adapted  to  the  cavity  of  the 
terus,  and  deferibes  alt  oblong' or  oval  figure  ; its  feveral  parts 
being  collected  together  in  fucli  a manner  as  to  occupy  the 
leaft  poffibie  fpace.  The  fpine  is  rounded,  the  head  reclines, 
forward  towards  the  knees,  which  are  drawn  up  to  the  belly, 
while  the  heels  are  drawn  backwards  towards  the  breech,  and 
the  hands  and  arms  are  folded  round  the  knees  and  legs.  The 
head  of  the  child  is  generally  doivnwards.  This  does  not  pro- 
fceed,  as  was  corhmonly  alledged,  from  the  funis  not  being  ex- 
actly in  the  middle  of  the  child’s  body,  for  it  is  not  fufpentled 
by  the  funis : the  reafon  is,  becaufe  the  fuperior  parts  arc 
much  larger,  and  heavier  in  proportion,  than  the  inferior. 
When  other  parts  prefent,  it  feems  owing  to  the  motion  of 
die  child  altering  its  figure  when  the  waters  are  much  dimi- 
nifhed  in  quantity,  Or  to  circumvolutions  of  the  cord  : when 
thepofitionis  once  altered,  it  becomes  confined  or  locked  in. 
the  uterus,  and  cannot  eafily  refume  its-original  polbure. 

As  the  figure  of  the  foetus  is  -oval,  and  the  head  naturally 
falls  to  the  molt  depending  part  of  the  uterus,  the  vertex  ge- 
nerally points  to  the  os  tiheae,  with  the  cars  diagonally  in  the 
pelvis.  The  foetus  is  mechanically  difpofed  to  affume  this  po- 
sition from  its  peculiar  figure  and  Conitruftion,  particularly 
by  the  bulk  of  the  head  and  articulation  with  the  neck,  by  the 
action  of  its  mufcles,  and  by  the  fhape  and  cbnftrudtion  of  the 
cavity  iu  wliich  it  is  contained. 
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Art.  VII.  Peculiarities  of  the  Foetus. 

The  foetus,  both  in  external  figure  and  internal  ftructure, 
differs  materially,-  in  many  ftriking  circumftances,  from  the 
adult.  It  is  fufficient  for  our  prefent  purpofe  to  mention  a 
few  particulars. 

The  head  is  very  large  in  proportion  to  the  reft  of  the  body: 
the  bones  of  the  head  are  foft  and  yielding,  and  the  futures  not 
yet  united,  fo  that  the  bulk  of  the  head  may  be  diminifhed  in 
every  direction,  and  its  paffage  confecpiently  be  rendered  more 
■commodious.  The  bones  of  the  trunk  and  extremities,  and 
all  the  articulations,  are  alfo  remarkably  flexible.  All  the  a- 
pophyfes  are  epiphyfes ; even  the  heads  and  condyles  and 
brims  of  cavities,  inftead  of  bone,  are  of  a foft  cartilaginous: 
confiftence. 

The  brain,  fpinal  marrow,  and  whole  glandular  as  well  as 
nervous  and  fanguiferous  fyftems,  are  confiderably  larger  in 
proportion  in  the  foetus  than  in  the  adult.  It  has  a gland  fi- 
tuated  in  the  fore-part  of  the  cheft  between  the  lamina:  of  the 
mediaftinum,  called  the  thymus.  The  liver  and  kidneys  are 
much  larger  in  proportion  : and  the  latter  are  divided  into  a 
number  of  fmall  lobes,  as  in  brutes. 

The  foetus  alfo  differs  in  feveral  circumftances  from  a child 
who  has  breathed. 

The  cavity  of  the  thorax  is  lefs  in  proportion  than  after  re- 
fpiration.  The  lungs  are  fmaller,  more  compaCt,  of  a red  co- 
lour like  the  liver,  and  will  fink  in  wdter  ; but  putrefaction, 
a particular  emphyfema,  as  in  difeafes  of  cattle,  and  blow- 
ing into  them,  will  make  them  fwim  : which  fhould  prevent 
us  from  haftily  determining,  from  this  circumftance,  whether 
a child  has  breathed  or  not ; which  we  are  often  called  on  to 
do.  Neither  does  their  finking  prove  that  the  child  never 
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breathed  ; for  a child  may  die,  or  be  firangled  in  the  birth,  of 
immediately  after*  before  the  lungs  are  fully  inflated. 

The  arterial  and  venous  fyftems  are  alfo  different  from  that 
bf  the  child.  Hence  the  difference  in  the  manner  of  circu- 
lation nlready  taken  notice  of: 

§ 8.  Of  Conception . 

To  invefligate  what  happens  in  the  interior  parts  of  a fe- 
male during  the  production  of  a new  living  animal*  is  indeed 
a very  arduous  undertaking.  We  (hall  firfl  relate  what  expe- 
rience fliews  to  be  true,  and  then  add  the  hypothefes  by  which 
the  learned  have  endeavoured  to  fupply  what  (lie  does  not 
teach.  How  few  particulars  are  yet  attained  ! and  how  diffi- 
cultly they  are  attainable,  I have  learnt  by  too  many  fruitlefs 
experiments: 

That  fome  light  may  be  thrown  on  fo  dark  a fubjeCf,  we 
{hall  begin  with  the  moft  Ample  animals,  and  afterwards  take 
notice  of  what  nature  has  added  in  others  whofe  fabric  is  more 
compounded.  The  fmalleft  animals,  then,  which  have  very 
few  or  no  limbs,  the  leafl  diftindion  of  parts,  the  fhorteft  life? 
•and  the  vital  functions  both  few  and  very  fimilar  to  one  ano- 
ther, bring  forth  young  ones  like  themfelves,  with  no  diftinc- 
tion  of  fexes  ; all  of  them  are  fruitful,  and  none  imparts  fecun- 
dity to  the  reft.  Some  animals  exclude  their  young  through 
a certain  cleft  of  their  bodies  j from  others,  limbs  fall  off, 
which  are  completed  into  animals  of  a kind  fimilar  to  thofe 
from  which  they  have  fallen.  This  kind  of  generation  is  ex- 
tended very  wide,  and  comprehends  the  greater  part  of  animal 
life. 

Thofe  again,  which  are  a little  more  compounded,  all  bring 
forth  their  young ; yet  in  fuch  a manner,  that  a certain  par- 
ticle peculiar  to  themfelves  is  generated  in  their  bodies,  diffi- 
milar  to  the  whole  animal,  and  contained  in  fome  involucra, 
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within  which  lies  the  animalcule  that  is  afters^irds  to  become 
fimilar  to  its  parent  •,  this  is  commonly  called  an  egg.  A great 
part  of  thefe  animals  is  immoveable. 

Animals  that  are  (till  more  complex  have  both  eggs,  and 
male  femen  befides  ; fo  that  both  fexes  are  joined  in  the  fame 
animal ; this  clafs  is  the  molt  numerous.  The  male  femen  is 
that  fubftance  which  it  is  neceflary  to  fprinkle  on  eggs  to  ren- 
der them  prolific,  although  it  never  grows  alone  into  a new  a- 
nimal.  In  this  clafs,  therefore,  a juice  is  prepared  by  its  own 
proper  organs,  which  is  likewife  poured  on  the  eggs  through 
organs  proper  to  itfelf,  but  different  from  the  former,  in  or- 
der to  generation. 

Thofe  animals  are  much  more  numerous  which  have  both 
a male  juice  and  female  eggs ; yet  cannot  fecundate  them- 
felves,  but  require  true  coition.  For  two  animals  of  this  kind 
mufl  fo  agree  in  the  work  of  fecundation,  that  each  impreg- 
nates the  other  with  its  male  organs,  and  again  fuffers  itfelf  to 
be  impregnated  in  its  female  ones  by  the  male  parts  of  the  o- 
ther. 

Approaching  nearer  and  nearer  to  man,  we  come  next  to 
that  clafs,  of  which,  fome  individuals  have  only  male  or- 
gans, and  the  fame  males  fprinkle  their  feed  on  the  female 
eggs  of  others.  Several  of  the  animals  with  cold  blood  fprinkle 
their  feed  upon  the  eggs  after  they  are  poured  out  of  the  body 
of  the  mother.  Warm  animals  inject  their  femen  into  the  u- 
terusof  the  female.  If  eggs  are  generated  in  the  female,  fhe 
expels  the  lifelels  embryo  included  in  fhells  or  membranes  ; 
but  if  a living  foetus,  {he  then  retains  it  fo  long  as  that  it  may 
be  born  free  from  any  involucrum.  The  difference  between 
thefe  oviparous  and  viviparous  animals  is  fo  (mail,  that  in  the 
lame  clafs,  and  the  fame  genus,  fome  animals  lay  eggs,  others 
produce  live  feetufes  •,  and  laftly,  the  fame  animal  fometimes 
lays  eggs,  and  fometimes  brings  forth  live  young. 

From  this  review  of  animals  it  appears,  that  all  animals  are 
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produced  frorr*one  fimilar  to  themfelvesj  many  from  a part 
only  of  a fimilar  one  ; others  from  an  egg  of  a peculiar  ftruc- 
ture  ; but  that  all  thefe  have  no  need  of  male  femen.  Laftly, 
the  more  moveable  and  lively  animals  only,  whofe  bodies  ar£ 
of  a more  complicated  ftru£ture,  are  endowed  with  a double 
fyftem  for  generation  j and  the  difference  of  fexes  feems  to  be 
added  for  the  bond  of  focial  life,  and  for  the  fafety  of  a lefs 
numerous  progeny. 

For  the  efFufion  of  this  male  juice  into  the  female  or- 
gans, both  fexes  are  inflamed  with  the  molt  vehement  de- 
fires  ; the  male  indeed  has  the  mofl  lively  ones  j for  fince  the 
female  is  always  prepared  for  the  venereal  congrefs,  it  was  ne- 
cefl'ary  for  the  male  to  be  more  ftrongly  excited,  efpecially  at 
the  time  when  he  abounded  with  good  and  prolific  feed,  which 
indeed  is  the  principal  incentive  to  venery  in  him.  In  fe- 
males, of  the  brute  kind  efpecially,  fome  inflammation  in  the 
vagina,  which  excites  an  intolerable  itching  feems  the  princi- 
pal caufe  of  venereal  defire. 

Nature  has  added  to  the  vvomb,  both  in  women  and  in  qua- 
drupeds, a vagina,  or  round  membranous  cavity,  eafily  di- 
latable, which,  as  we  have  already  feen,  embraces  and  fur- 
rounds  the  proje£ling  mouth  of  the  uterus ; it  defeends  ob- 
liquely forward  under  the  bladder,  refting  upon  the  reftum, 
with  which  it  adheres,  and  laftly  opens  under  the  urethra  with 
an  orifice  a little  contra&ed.  This  opening,  in  the  feetus 
and  in  virgins,  has  a remarkable  wrinkled  valve,  formed  of  the 
fkin  and  cuticle  of  the  vagina,  under  the  denomination  of 
t hymen , which  ferves  to  exclude  the  air  or  water  ; fince  only 
the  human  race  have  this  membrane,  it  is  perhaps  not  without 
■fome  kind  of  moral  ufe.  It  is  circular  ; except  that  a part  of 
it  is  fometimes  wanting  under  the  urethra,  and  it  is  broader- 
behind.  Being  infenfibly  worn  away  by  copulation,  its  lace- 
rated portions  at  laft  difappear.  The  caruncles,  which  are 
called  myrtifonnes , are  partly  the  remains  of  the  {battered  hy- 
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men,  partly  the  rugse  and  the  yalves  of  the  mucous  lacunse 
hardened  into  a kind  of  flefh. 

At  the  entrance  of  the  vagina  are  prefixed  two  cutaneous 
appendages,  called  nyrnpha,  continued  from  the  cutis  and  gland 
of  the  clitoris  ; and  thefe,  being  full  of  cellular  fubllance  in 
their  middle,  are  pf  a turgefcent  or  diftenfible  nature  ; they 
are  jagged  and  replenilhed  with  febaceous  glandules  on  each 
fide,  fuch  as  are  alfo  found  in  the  folds  of  the  prepuce  of  the 
clitoris.  Their  ufe  is  principally  to  direct  the  urine,  which 
flows  between  them  both  from  the  urethra,  that  it  might  run 
off  and  not  trickle  down  the  flein,  in  which  office  the  nymphae 
«ire  drawn  together  with  a fort  of  eredlion.  Thefe  membra- 
nous produ&ions  defeend  from  the  cutaneous  arch  furround- 
ing the  clitoris,  which  is  a part  extremely  fenfible,  and  won- 
derfully prurient ; it  is  compofed,  like  the  penis,  of  two  ca- 
vernous bodies,  arifing  from  the  fames  bones,  and  afterwards 
conjoining  together  in  one  body,  but  without  including  any 
urethra.  It  is  furnifhed  with  blood-vefiels,  nerves,  and  leva- 
tor mufcles,  and  a ligament  fent  down  from  the  fynchondro- 
fis  of  the  os  pubis  *,  like  the  penis  in  men,  the  clitoris  grows, 
turgid  and  ere£t  in  the  time  of  coition,  but  lefs  fo  in  modeft 
women  ; from  fridlion,  however,  the  clitoris  always  fwells 
up  and  is  erected. 

The  mufcle,  termed  ofeii  vagina  conjlrifior , rifing  from  thq 
fphinfter  ani  and  receiving  an  acccffion  from  the  os  ifehium, 
covers  the  venal  plexus,  comes  forward  by  the  fides  of  the  la- 
bia and  is  inferted  into  the  crura  of  the  clitoris  ; it  feems  to 
Comprefs  the  lateral  venal  plexufes  of  the  vagina,  and  to  retard 
the  return  of  the  venal  blood.  The  tranfverfe  mufcle  of  the  u- 
rethra,  and  the  bundle  from  the  fphin£ter  inferted  into  it,  have 
the  fame  fituation  as  in  men. 

When  a woman  is  invited  either  by  moral  love,  or  a luftful 
defre  of  plcafure,  and  admits  the  embraces  of  the  male,  the 
penis,  entering  the  vagina,  rubsagainlt  its  fides,  until  the  male 
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feed  breaks  out  and  is  poured  into  the  uterus.  In  like  man- 
ner, as  in  the  male,  the  attrition  of  the  very  fenfible  and  tender 
parts,  excites  a convullive  conftridlion  of  all  the  parts  of  the 
vagina.  By  thefc  means  the  return  of  the  venous  blood  being 
fupprefled,  the  clitoris,  efpecially  in  falacious  women,  grows 
turgid  and  eredt,  the  nymphae  on  each  fide  fwell,  as  well  as 
the  venal  plexus,  which  almoft  furrounds  the  whole  vagina, 
and  the  pleafure  is  increafed  to  the  higheft  pitch  : in  confe- 
quence  of  which  there  is  expelled,  by  the  mufcular  force,  but 
not  perpetually,  nor  equally  in  all  women,  a quantity  of  lubri- 
cating mucous  liquor,  of  various  kinds.  The  principal  foun- 
tains of  this  are  feated  at  the  opening  of  the  urethra,  where 
there  are  large  mucous  linufes  placed  in  the  protuberant  mar- 
gin of  this  uriniferous  canal.  Moreover,  at  the  fides  of  the  u- 
rethra  in  the  bottom  of  the  finufes  which  are  formed  by  the 
membranous  valves  fulcated  upwards,  two  or  three  large  mu- 
cous finufes  open  into  the  vagina.  Laftly,  at  the  fides  of  the 
vagina,  between  the  bottoms  of  the  nymphae  and  the  hymen, 
there  is  one  opening,  on  each  fide,  from  a very  long  du<ft  ; 
which,  defcending  towards  the  <tnus,  receives  its  mucus  from 
a number  of  very  fmall  follicles. 

But  the  fame  addon  which,  by  increafing  the  pleafure  to 
the  higheft  degree,  caufes  a greater  conflux  of  blood  to  the 
whole  genital  fyftem  pf  the  female,  occafions  a much  more 
important  alteration  in  the  interior  parts.  For  the  hot  male 
femen,  penetrating  the  tender  and  fenfible  cavity  of  the  uterus, 
which  is  itfelf  now  turgid  with  influent  blood,  there  excites 
at  the  fame  time,  a turgefcence  and  diftention  of  the  lateral 
tubes,  which  are  very  full  of  veflels  creeping  between  their 
two  coats,  and  diftended  with  a great  quantity  of  blood.  Thefe 
tubes,  thus  copioufly  filled  and  florid  with  the  red  blood,  be- 
come eredb,  and  the  ruffle  or  fringed  opening  of  the  tube  af- 
cends  and  is  applied  to  the  ovary.  In  the  truth  of  all  thefe 
changes,  we  are  confirmed  by  difle&ions  of  die  human  body 
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and  brute  animals,  and  from  the  appearances  of  the  parti 
when  difeafed. 

But,  in  a female  of  ripe  years,  the  ovary  is  extremely  tur- 
gid, with  a lymphatic  coagulable  fluid,  with  which  alfo  the  ve- 
ficles  are  diftendcd.  In  a prolific  copulation,  fome  one  of  the 
more  ripe  veficles  is  burft,  a manifell  cleft  appears,  which  at 
length  pours  out  a clot  of  blood.  Within  this  veficle,  after 
copulation,  a kind  of  flefh  grows  up,  at  firfl  flocculent,  then 
granulated,  and  like  a conglomerate  gland,  confifling  of  many 
kernels  joined  together  by  a cellular  fubftance  j which  flefh  by 
degrees  becoming  larger  and  harder  fills  the  whole  cavity  of 
the  veficle,  and  is  hardened  into  the  nature  of  a fcirrhus,  in 
■which,  for  a long  time,  a cleft,  or  a veftige  of  one  remains. 
This  is  the  corpus  luteum , common  to  all  warm  quadrupeds,  in 
which  fome  late  celebrated  anatomifls  have  faid  they  found  a 
fort  of  juice  before  copulation  ; which,  however,  experience 
does  not  admit,  fmce  there  is  no  corpus  luteum  before  that  e- 
vent.  Nor  is  the  veficle,  which  is  the  human  ovum,  contain- 
ed in  a veffel  like  a cup. 

The  tube  compreffmg  the  ovarium  in  a prolific  congrefs,  is 
thought  to  prefs  out  and  abforb  a mature  ovum,  from  a fiffurc 
in  the  outer  membrane,  from  whence  it  is  continued  down,  by 
the  periftaltic  motion  of  the  tube,  to  the  uterus  itfelf ; which 
periflaltic  motion  begins  from  the  place  where  the  firfb  con- 
tact was  made,  and  urges  the  ovum  downward  fuccefTively  to 
the  opening  into  the  fundus  uteri,  as  is  very  manifefl  in  brute 
animals.  The  truth  of  this  appears  from  the  conflant  obferva- 
tion  of  a fear  or  fiffure  produced  in  the  ovarium  after  concep- 
tion *,  from  a foetus  being  certainly  found  in  quadrupeds,  both 
in  the  ovarium  and  in  the  tube  of  the  female  ; from  the  analo- 
gy of  birds,  in  which  the  defeent  of  the  ovum  from  the  ova- 
rium is  very  manifefl.  Yet  we  mult  acknowledge,  that  a true 
ovum  was  never  found  in  quadrupeds,  unlefs  after  a long  time. 
It  is  probable,  that  at  the  time  of  conception,  the  true  ovum  is 
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almofl:  fluid,  very  foft  and  pellucid,  and  cannot  be  diftinguilh- 
ed  from  tire  mucus  with  which  the  tube  is  filled  ; it  muft  alfo 
be  very  fmall  to  be  able  to  pafs  through  fo  narrow  a tube.  The 
veficle  itfelf  which  was  in  the  ovary  remains  fixed  in  it,  and 
becomes  the  covering  of  the  corpus  luteum.  But  the  accounts 
of  ova  faid  to  have  fallen  from  women  a few  days  after  concep- 
tion are  not  certain,  and  are  contradicted  by  the  fmallnefs  of 
the  foetus  obferved  many  days  after  ; by  the  fhape  in  which  it 
is  firfl  obferved,  which  is  always  oblong,  and  in  brutes  even  cy- 
lindrical ; and  likewife  by  the  fmallnefs  of  the  tube. 

All  this  is  performed,  not  without  pleafure  to  the  future 
mother,  nor  without  a peculiar  fort  of  fenfation  of  the  inter- 
nal parts  of  the  tube,  threatening  to  induce  a fwoon.  Neither 
is  the  place  of  conception  in  the  uterus,  whither  certain  expe- 
rience fhews  that  the  male  femen  comes.  For  the  power  of 
the  male  femen  fecundates  the  ovum  in  the  ovaria  themfelves, 
as  we  fee  in  the  cafe  of  foetufes  found  in  the  ovaries  and  tubes*, 
from  the  analogy  of  birds,  in  which  by  copulation  one  egg  in- 
deed falls  into  the  uterus,  but  very  many  are  fecundated  aC 
once  in  the  ovaria.  Nor  is  the  fmall  quantity  of  the  male  fe- 
men any  objection  to  this,  nor  even  its  fluggifh  nature,  which, 
by  eminent  anatomifts  has  been  thought  to  render  it  lefs  fit  for 
performing  fuch  a journey  through  fuch  fmall  vefiels.  For  it 
is  certain  that  the  male  femen  fills,  the  tubes  themfelves  at  the 
firft  impregnation,  both  in  women  and  brute  animals. 

The  uterus  is  clofed  foon  after  conception  certainly  in  ani- 
mals, and  probably  in  women,  left  the  very  fmall  ovum,  to- 
gether with  the  hope  of  the  new  progeny,  ihould  perifh.  At 
that  time  the  new  mother  fuffers  many  difagreeable  affe&ions  -y 
which  probably  arife  from  the  fubputrid  and  fubalkaline  male 
femen  reforbed  into  the  blood.  A naufea  is  occafioned  by  con- 
ception, almoft  in  the  fame  manner  as  by  fwallowing  a bit  of 
rotten  egg.  Flelh  is  at  this  time  chiefly  naufeated  ; a vomit- 
ing alfo  occurs  i fotpe  puftules  break  out,  and  the  teeth  ach. 
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Mod  of  thefe  complaints  we  attribute  to  the  fwelling  of  the  u* 
terus,  the  retention  of  the  menfes,  and  the  compreffion  of  the 
abdominal  vifcerd.  What  we  have  hitherto  advanced,  coming 
under  the  teftimony  of  our  fenfes,  may  be  either  confirmed  or 
corre£ted.  What  follows  is  rather  conjectural ; and  its  deve- 
lopcment  is  the  more  difficult  as  we  have  few  experiments  to 
determine  the  fa£ts,  and  as  even  thofe  experiments  we  have* 
are  difcrepant  with  One  another.  At  the  firft  outlet  a difficult 
cjueftion  immediately  prefents  itfelf.  Whence  proceed  the 
firft  ftamina  of  the  animal  ? Are  they  from  each  parent,  and  is 
the  new  animal  formed  by  a junction  of  the  feeds  ? The  firni- 
larity  of  the  offspring  to  both  parents  feems  to  confirm  the  o* 
pinion.  If  analogical  reafoning  might  be  permitted,  we  might 
adduce  numerous  examples  from  the  vegetable  kingdom  which 
clearly  {hew  that  the  offspring  is  a compound  of  each  parent. 
The  opinion  is  ftill  farther  confirmed  by  morbid  and  vicious 
habits  being  conveyed  from  both  parents  to  their  childrens 
On  the  other  hand  we  have  no  certain  proof  that  feed  exifts  in 
the  female,  and  again,  animals  may  be  propagated  without  any 
mixture  of  feeds.  Laftly,  the  refemblance  of  the  young  ani- 
mal to  its  father  feems  only  to  (hew,  that  in  the  male  feed 
there  is  fome  power,  which  alone  can  form  the  foft  matter  of 
the  little  embryo  *,  in  like  manner  this  fame  power,  in  peculiar 
animals,  lengthens  the  pelvis,  dilates  the  thorax,  expands  the 
horns,  &c. 

Some  anatomifts  have  attributed  every  thing  to  the  father* 
efpecially  after  the  noted  animalc  ula  appeared  in  the  male  feed 
under  the  microfcope,  whofe  figure  perfectly  agreed  with  that 
of  the  embryo  in  all  animals.  But  then  there  is  wanting  a 
proportion  between  thefe  animals  and  the  number  of  fcetufes 
produced.  Another  objedtion  to  this  dodtrine  is,  that  in  molt 
of  the  animal  tribes  aninralcula  are  not  to  be  found.  And 
laitly,  there  is  too  great  a fimilarity  between  thefe  animal- 
cula  and  thofe  commonly  found  in  other  fluids,  which  always 
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prefcrve  their1  own  peculiar  fhape,  and  are  never  obferved  to  be 
changed  by  growth  from  a fimple  worm  into  a handfome  arti- 
culated animal,  wholly  diflimilar  from  themfelves. 

Other  anatomifts,  again,  not  lefs  celebrated  or  lefs  worthy 
of  credit,  have  taught  that  the  foetus  exifted  in  the  mother  and 
maternal  ovary  ; which  the  male  femen  might  enliven  and  va- 
rioufly  modify,  fo  that,  at  length,  it  might  be  brought  into  the 
world  a perfect  animal.  Yolks  are  manifeftly  found  in  the 
female  ovaries,  even  although  they  have  not  been  impregnated 
with  any  male  femen.  But  a yolk  is  known  to  be  an  appendix 
to  the  inteftine  of  fowls,  to  have  its  arteries  from  the  mefen- 
teric  artery,  ahd  the  covering  of  the  yolk  to  be  continued  with 
the  nervous  membrane  of  the  inte.ftine,  which  is  continuous 
with  the  fkin  of  the  animal.  Along  with  the  yolk,  therefore, 
the  foetus  feems  to  be  prefent  in  the  mother  hen,  of  whom 
the  yolk  is  a part,  and  who  gives  veflels  to  the  yolk.  Laftly, 
the  analogy  of  nature  fliews,  that  many  animals  generate  eggs 
without  any  connection  with  a male  of  the  fame  fpecies,  but 
that  a male  animal  never  becomes  prolific  without  a female. 
This  reafoning  will  equally  apply  to  all  dalles  of  animals  for- 
merly mentioned,  frfim  the  viviparous  to  the  oviparous,  and 
from  the  oviparous  to  thofe  which  produce  their  young  by  a 
part  falling  from  the  parent.  Certainly,  therefore,  the  males 
rnuft  give  fome  addition  to  that  fex  which  produces  the  foetus 
from  its  own  body  ; which  addition  is  neceflary  in  fome  tribes 
of  animals,  but  in  others,  even  the  mod  fruitful,  may  be  want- 
ing. It  is  impoflible  to  admit  the  opinion  that  the  navel  of 
the  conceived  animal  from  the  male  is  inocculated  into  the 
veflels  of  the  female  ; for  this  navel  would  be  too  fmall  at  the 
time  when  the  yolk  is  of  a confiderable  flze  ; nor  could  the 
very  fmall  umbilical  arteries  be  applied  to  the  very  large  yolk 
without  any  hope  of  a continuance  of  the  circulation. 

Thus  much  concerning  the  materials : but  we  are  as  much 
tat  a lofs  concerning  the  formation  ; namely  by  what  means 
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the  rude  and  fliapelefs  rnafs  of  the'firft  embryo  is  fafhioned  in- 
to the  beautiful  fhape  of  the  human  body.  We  readily  rejedt 
fuch  caufes  as  a fortuitous  concourfe  of  atoms,  the  blind  attrac- 
tions between  the  particles  of  the  nutritious  juices,  and  the 
ftrength  of  ferments,  not  knowing  the  reafons  hew  they  ope- 
rate ; the  foul  is  certainly  an  architedl  unequal  to  the  talk  of 
producing  fuch  a beautiful  fabric  ; and  as  we  can  never  form 
any  adequate  ideas  of  the  internal  models,  we  lhalf  refer  them 
to  thofe  hypothefes,  which  the  defire  of  explaining  what  wc 
ardently  wilh  to  know,  has  produced. 

Experience  indeed  feems  to  agree  with  the  following  deduc- 
tions which  reafoning  affords,  namely,  that  this  moft  beautiful 
frame  of  animals  is  fo  various,  and  fo  exquifitely  fitted  for  its 
proper  and  diftindl  fundlions  of  every  kind,  and  the  offices  and 
manner  of  life  for  which  the  animal  is  defigned  •,  that  it  mufi 
be  calculated  according  to  laws  more  perfe£t  than  any  human 
geometry ; that  the  ends  have  been  forefeen  in  the  eye,  in  the 
ear,  and  the  hand  ; fo  that  to  thefe  ends  every  thing  is  moll  e- 
vitfently  accommodated  : it  appears,  therefore,  certain,  that  no 
caufe  can  be  affigned  for  it  below  the  infinite  wifdom  of  the 
Creator  himfelf.  Again,  the  more  frequently,  or  the  more 
minutely,  we  obferve  the  long  feries  of  increafe  through  which 
the  fhapelefs  embryo  is  brought  to  the  perfection  necelfary  for 
animal  life,  fo  much  the  more  certainly  does  it  appear,  that 
thofe  parts-,  which  are  obferved  in  the  more  perfect  foetus, 
"have  been  prefent  in  the  tender  embryo,  although  their  fitua- 
tion,  figure,  and  compofition,  feem  at  firlt  to  have  been  ex- 
ceedingly different  from  what  they  are  at  laft  •,  for  an  un- 
wearied and  laborious  patience  has  difeovered  the  interme- 
diate degrees  by  which  tire  fituation,  figure,  and  fymmetry,  are 
infenfibly  reformed!  Even  the  tranfparency  of  the  primary 
feetus  alone  conceals  many  things  which  the  colour  afterwards- 
added  does  not  generate,  but  only  renders  confpicuous  to  the 
eye.  And  it  fuificientlv  appears  that,  thofe  parts  which  emi- 

neitfe. 


CONCEPTION. 


H 


Chap,  TV. 

nent  anatomifts  have  fuppofed  to  be  afterwards  generated,  and 
to  be  added  to  the  primeval  ones,  have  been  all  contemporary 
••with' the  primeval  parts,  and  only  fmall,  foft,  and  colourlefs. 

It  is  highly  probable,  that  for  a long  time  the  latent  embryo 
•neither  increafes,  nor  is  agitated,  except  by  a very  gentle  mo- 
tion of  the  humours,  which  we  mayfuppofe  to  librate  from  the 
-heart  into  the  neighbouring  arteries,  and  from  thefe  into  the 
heart  of  the  foetus.  But  we  may  alfo  fuppcrfe,  .that  the  fti- 
mulus  of  the  male  femen  excites  the  heart  of  the  foetus  to 
greater  contractions,  fo  that  it  infenfibly  evolves  the  complica- 
ted veflels  of  the  reft  of  the  body  by  the  impulfe  of  the  humours, 
and  propagates. the  vital  motion  through  all  the  canals  of  the 
little  body  of  the  animal,  quickerdn  fome  parts,  and  flower  in 
others*, _and  that  thence  fome.  parts-of.  the  hody  of  the  animal 
feem  to  be  produced  very  early,  others  to  fupervene  afterward^,  * 
and  laflly,  fome  do  not  appear  until  a long  time  after  birth, 
.as  the  veflcles  of  the  ovaries,  the  veflels  of  the  male  'tefticles, 
the  teeth,  hairs  of  the  beard,  and  horns  of  brute  animals.  In 
all  animals,  heat  affifts  this  evolution  ; in  the  more  fimple 
ones,  whofe  veflels  are  fe\y,  and  lefs  complicated  in  their  va- 
rious organs,  heat  is  the. foie  inftrument  of  bringing  it  to  per- 
fection. 

Of  the  objeCtions-which  are  ufually  brought  againft,this  doc- 
trine, fome  are  not  true  ; fuch  as  the  fuppofition  of  an  excref- 
cenfe  of  a different  ftruCture  from  the  reft  of  the  body;  others 
feem  to  belong  tG-caufes  depending  on  fome  accident,  fuch  as 
moft  kinds  of  monfters ; fome  to  the  incrcafe  of  .particular 
parts,  occafioned  by  the  powers  of  the  male  feed  ; fome  to  the 
cellular  texture  varioufly  relaxed,  as  itfeems-to  inereafe  in  the 
.parts  newly  formed,  or  to  be  itfelf produced, by  indurated  juices. 
.Although  it  is  not  eafy  to  explain  every  thing  mechanically, 
yet  we  ought  to  remember,  that  if  indeed  the  new  animal, 
is  (hewn  by  experience  to  be,  and  really  is,  prefent  in  the  egg, 
#0  .objections  can  overturn  what  has  been  demonllrated. 
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It  mull  however  be  acknowledged,  that  many  fa£fs  are,  from 
the  infancy  of  human  knowledge,  as  yet  inexplicable. 

After  the  human  ovum  is  brought  down  into  the  uterus,  we 
become  fenfible  of  its  change  of  fhape  in  a few  days.-  The 
ovum  ltfelf  fends  out  every  where  foft  branchy  flocculi  from  the 
fuperficies  of  its  membrane  hitherto  fmooth,  which  adhere  to, 
and  inofculate  with,  the  exhaling  and  reforbing  flocculi  of  the 
uterus.  This  adhefion  happens  every  where  in  the  uterus  ; but 
phiefly  in  that  thick  part  which  is  interpofed  between  the  tubes, 
and  is  called  the  fundus  uteri.  Thus  the  thin  ferous  humour 
of  the  uterus,  proceeding  from  its  arterial  villi,  is  received  into 
the  flender  venous  veflels  of  the  ovum,  and  nourifhes  it  toge- 
ther with  the  foetus.  Before  this  adhefion,  if  at  any  time,  it 
does  not  adhere,  it  is  nourifhed  either  by  its  own,  or  by  ab- 
forbed  juices. 

At  this  time,  the  ovum  abounds  with  a great  proportion  of 
a limpid  watery  liquor,  which,  like  the  white  of  an  egg,  hard- 
ens by  heat,  or  by  mixture  with  alcohol.  The  foetus  remains 
long  invifible,  being  never  feen  before  the  17th  day,  when  it 
is  an  unformed  mafs  of  mere  mucus  in  a cylindrical  fhape. 
When  fome  diftindfion  of  parts  is  vifible,  it  has  a very  great 
head,  a fmall  flender  body,  no  limbs,  and  is  fixed  by  a very 
broad  flat  navel  to  the  obtufe  end  of  the  ovum. 

Henceforward  the  foetus  continually  increafes  as  well  as  the 
ovum,  but  in  an  unequal  proportion  : for  while  the  arterial  fe- 
rum  is  conveyed  by  more  open  paflages  into  the  veflels  of  the 
ovum,  the  foetus,  which  feems  to  receive,  by  its  very  capacious 
umbilical  vein,  the  greatefl:  part  of  the  nourifhment,  increafes 
very  fafl.  The  ovum  alfo  increafes,  but  in  a lefs  degree;  and 
the  proportion  both  of  it  and  its  water  to  the  foetus  continual- 
ly diminifhes.  The  fleecy  productions  of  the  egg  leflens,  they 
do  not  cover  fo  much  of  its  furface,  ano'  ate  gradually  covered 
with  a continued  membrane.  Thcfe,  however,  which  fprout 
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from  the  obtufc  end  of  the  egg  increafe,  and  are  by  degrees 
formed  into  a round  and  circumfcribed  placenta. 

Such  is  the  general  appearance  of  the  ovum  in  the  fecond 
month  ; from  which  time  it  changes  only  by  increafing  in  bulk. 
That  part  of  the  ovum  fixed  to  the  uterus  makes  about  a third 
of  its  whole  furface,  and  is  in  the  form  of  a flat  round  difh  or 
plate ; fucculent,  fibrous,  full  of  protuberances,  but  through- 
out perfedbly  vafcular ; thefe  tubercles  change  into  others  of 
the  fame  kind  ; it  is  for  the  mod  part  accurately,  and  often 
infeparably,  conne&ed  with  the  uppermod  part  of  the  uterus. 
This  fubftance,  commonly  called  the  placenta,  is  remarkable 
for  its  large  veflels,  is  of  a thin  cellular  texture,  and  collects 
the  veflels  every  where,  but  chiefly  in  the  circumference  of  its 
greatell  circle  ; the  exhaling  arteries  of  the  uterus  correfpond- 
ing  with  the  veins  of  the  placenta,  and  the  arteries  of  the  pla- 
centa with  the  veins  of  the  uterus.  In  the  common  furface 
of  the  uterus  and  placenta,  a communication  is  made,  by 
which  the  uterus  fends  to  the  foetus,  fird  that  white  ferous 
liquor  not  unlike  milk,  and  laftly,  as  it  feems,  red  blood  itfelf. 
This  communication  of  the  humours  feems  to  be  demondrat- 
ed  by  the  fuppreflion  of  the  menfes  in  women  with  child,  whofe 
blood  mud  be  turned  into  another  channel ; by  the  lofs  of 
blood  which  follows  a feparation  of  the  placenta  in  a mifear- 
riagej  and  by  the  blood  of  the  foetus  being  exhauded  from 
an  hemorrhagy  in  the  mother ; by  hemorrhagies  that  enfue 
Irom  the  navel-dring,  fo  as  to  kill  the  mother  when  the  pla- 
centa has  been  left  adhering  to  the  uterus;  and,  ladly,  by 
the  pafiage  of  water,  quickfilver,  tallow,  or  wax,  injefted  from 
the  uterine  arteries  of  the  mother  into  the  veflels  of  the  pla- 
centa, as  is  confirmed  by  the  mod  faithful  obfervations  of  e- 
minent  anatomids.  That  blood  is  fent  into  the  foetus,  is  e- 
vinced  by  the  magnitude  of  the  finufes  of  the  uterus  and  pla- 
centa ; the  diameter  of  the  ferpentine  arteries  of  the  uterus; 
the  hemorrhagy  that  follows,  even  when  the  placenta  is  very 
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ffightly  hurt;  but  efpecially  by  the,  motion  of  the  blood, 
which,  in  a foetus  deftitute  of  a heart,  could  only  be  given  to 
the  humours  of  the  foetus  by  the  blood  of  the  mother. 

Though  it  is  probable  the  child  is  nourifhed  in  the  way  a- 
:bove  mentioned,  yet,  as  it  is  not  fully  proved,  and  as  many 
-phyfiologifts  take  up  oppofite  fide  of  the  queftion,  it  may  not 
be  improper  to  repeat  what  Wrifberg  has  laid  on  the  fubject. 

“ The  manner  in  which  the  foetus  is  nourifhqd  after  con- 
ception, labours  under  a like  difficulty  with  the  origin  of  con- 
ception itfelf.  Qf  .the  .two  molt  noted  conjectures  which  ufu- 
all.y  explain  .the  communication  of  the  uterus  with  the  placen- 
ta, namely,  reforption,  or  the  immediate  anaftomofis  of  tire 
blood  veflels,  the  laft  has  always  had  the  molt  partizans.  I 
am  forry  that  various  arguments,  Efficiently  weighty,  prevent 
me  from  fo  eafily  embracing  the  fame  fide  ; which  arguments 
my  celebrated  pupils,  Balthafar  and  Moeller,  have  already 
mentioned,  and  which  ffiall  now  be  partly  delivered  by  myfelf. 
They  may  be  conveniently  divided  into  two  daffies  j the  firlt 
contains  the  doubts  of  anaftomofis ; the  laft,  the  arguments 
tending  to  prove  it.  In  the  firft  clafs  it  is  denied, 

“ i . Becaufe  the  young  of  birds,  removed  at  a great  diftance 
from  their  mother,  fo  that  they;cannot  get  any  blood  from  her, 
prepare  true  blood  from  their  own  nourifhment,  the  yolk  and 
white, 

“ 2.  The  great  hemorrhagy,  winch  follows  an  abftraction 
of  the  placenta  from  the  uterus,  indicates  an  anaftomofis  be- 
tween veflels  of  great  .magnitude  and  importance  ; the  number 
of  fuch  veflels,  however,  we  find  neither  in  the  uterus  nor 
placenta. 

“ 3.  As  often  as  I have  taken  the  egg  from  the  uterus  cf 
.animals  which  have  died  at  different  periods  of  pregnancy,  I 
.always  found  in  the  uterus  a liquor  refembling  milk,  rarely 
blood. 

“ 4.  By  the  moft  fuccefsful  inje&ions,  made  with  all  due 
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care,  once  into  the  uterus  of  a pregnant  woman  who  died  ii* 
the  feventh  month  of  gedation  of  a wound,  feveral  times  into 
the  wombs  of  mares,  cows,  goats,  rabbits,  dogs,  and  cats,  &c.' 
preparations  of  which  I poflefs,  I never  could  convey  the 
fmallcil  quantity  of  the  mod  fubtile  liquor  into  the  uterus 
from  the  veflels  of  the  cord,  nor  from  the  veflels  of  the  uterus 
into  the  placenta : the  liquor  entered  only  the  cellular  tex«* 
ture  of  the  fungous  chorion,  and' filled  it  with  irregular  parti- 
cles. 

“ 5.  I have  fometimes  filled  the  recent  fecundines  of  wo- 
pien,  and  feveral  brutes,  that  have  come  away  fpontaneoufly 
immediately  after  birth  ; but  I never  faw  the  mercury  rulhing 
forward,  as  we  fliould  have  obferved  in  the  rupture  of  anodo- 
mofing  veflels,  which  neverthelefs  penetrates  the  mod  fubtile. 
veflels. 

“ 6.  I have  filled  the  uterine  veflels  of  bitches  (killed  juft 
before  parturition,  by  cutting  the  carotids,  and  which  were  ai- 
med half  alive)  with  a very  fubtle  liquor.  The  preparations 
which  I poflefs  are  proofs  of  the  mod  happy  and  fuccefsful  in- 
jc&ion.  However,  I have  done  nothing  more  in  thefe  than  to 
pufh  the  fluid  and  coloured  matter  into  the  cells  of  the  fungous 
chorion  ; but  there  are  not  the  fmalled  traces  of  its  entering 
the  veflels-  of  the  placenta.  As  to  the  other  fide  of  the  quedion, 
the  arguments  there  are  not  of  lefs  weight  for 

“ 1.  The  fuppreflion  of  the  menfes  in  pregnancy  cannot  fo 
much  prove  it,  fince  (a)  feveral  animals  have  no  menfes  *,  (£) 
they  are  not  fupprefied  in  all  women  ; (r)  the  mafs  of  mendrual 
blood  fupprefled  after  conception,  amounting  to  twelve,  fix- 
teen,  or  even  twenty  ounces,  cannot  poflibly  be  expended  up- 
on the  fmall  mafs  of  embryo  of  the  fird  or  fecond  month* 
which,  together  with  the  fecundines,  weighs  fcarce  an  ounce. 

“ 2.  Thofe  great  and  dangerous  hemorrhagies  which  hap- 
pen after  the  abdra&ion  of  the  human  placenta,  excite  no  fmall 
fufpicion  of  an  immediate  ar.adomofis.  But  (a)  the  flow  of 
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blood  docs  not  happen  in  all  with  the  fame  force  ; it  is  fome- 
times  fevcral  pounds,  fometimes  only  a few  ounces  and 
drachms  : (b)  and  the  fame  flux  is  the  more  gentle  the  more 
carefully  the  abftra&ion  has  been  performed,  and  vice  verfa; 
and  in  very  profufe  fluxes  the  uterus  is,  for  the  mod  part, 
inore  or  lefs  injured.  ( c ) I have  feen  abortions  of  two  or  three 
months  attended  with  a very  fmall  profuflon  ; and  I now  re- 
member five  in  which  fcarce  an  ounce  was  loft,  ( d ) In  the 
birth  of  brutes,  fo  large  eflufions  never  happen,  or  do  not  laft 
fo  long. 

“ 3.  It  would  truly  be  a weighty  argument,  which  would 
eafdy  determine  me  to  embrace  the  do&rine  of  anaftomofis,  if 
I could  reconcile  it  with  my  own  obfervations,  that  the  foetus 
is  deprived  of  great  part  of  its  blood  if  the  mother  has  died  of 
an  hemorrhagy.  But  I have  fecn  (a)  a human  foetus  whofe 
mother  had  died  in  the  feventh  month  of  geftation  of  a bleed- 
ing wound,  and  had  fuffered  a great  eflufion,  which  had  loft 
no  blood  out  of  the  heart  nor  larger  veflels ; nay,  not  even  in 
the  placenta  itfelf  did  the  ftate  of  the  blood  veflels  exhibit  any 
mark  of  hemorrhagy.  (b)  I have  killed  pregnant  bitches  and  cats, 
juft  upon  the  time  of  birth,  by  cutting  the  carotids ; I have 
examined  the  uterus  of  cows  and  mares,  killed  by  means  of  a 
very  large  wound  of  the  heart,  without  finding  in  any  of  them 
either  the  ova  or  foetus  {hewing  the  leaft  defedt  of  blood. 

“ 4.  Thar  mothers  may  fuller  fatal  hemorrhagies  from  cut- 
ting and  not  tying  the  cord,  neither  my  own  obfervations,  nor 
thofe  of  Roederer,  will  allow' ; and  no  perfon  at  prefent  directs 
midwives  to  begin  the  tying  of  the  cord  towards  the  placenta. 

“ 5 . What  are  called  the  venous  finufes  in  the  uterus,  ex- 
cept the  cellular  fubftance  of  the  fungous  chorion,  feem  to  af- 
ford no  proof.  I have  obferved  fuch  reputed  finufes  in  the 
uterus,  if  a very  great  part  of  the  fpongy  chorion  has  cohered 
to  the  uterus.  I have  perceived  them  on  the  placenta,  if  it 
had  adhered  to  it.  The  blood  detained  here  does  not  abfo- 
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lUtely  demonflrate  the  continuation  of  veflels:  it  only  {hews, 
that  a certain  {lore  is  prepared,  from  which  the  abforbent 
veflels  of  the  placenta  may  receive  their  nourifhing  matter, 
which  contains  a mixture  of  the  blood  itfelf  tranfmitted  through 
the  increafing  veins,  whofe  refiduum  is  reabforbed  by  the  veins 
of  the  uterus,  and  at  length  mixed  with  the  blood:  Does  not 

the  like  happen  in  other  fpongy  parts  ? 

“ 6.  As  to  examples  of  fcetufes  wanting  the  heart,  whofe 
circulation  therefore  Ihould  have  depended  upon  the  mother 
alone,  although  I am  not  fo  certain  of  the  truth  of  them,  I 
could  oppofe  as  many  other  obfervations  of  a fimilar  mon- 
ftrous  mechanifm  in  birds.” 

To  refume  our  fubjedl,  the  remaining  part  of  the  ovum,  and 
likewife  the  furface  of  the  placenta,  are  covered  by  an  exter- 
nal villous  and  fleecy  membrane,  (full  of  pores  and  fmall  vef- 
fels,  of  a reticular  fabric,  and  eaflly  lacerable,)  fo  as  to  relemble 
a thin  cake,  called  the  fpongy  chorion : (this  is  elegantly  de- 
lineated by  Dr  Hunter).  But  even  this  is  connected  to  the 
fiocculent  furface  of  the  uterus,  which  is  very  like  to  itfelf,  but 
fofter,  by  veflels  fmaller  than  thofe  of  the  placenta,  blit  mani- 
feftly  inofculated  from  the  chorion  into  the  veflels  of  the  ute- 
rus. 

Under  the  fpongy  chorion  lies  a continuous,  white,  opaque, 
and  firm  membrane,  and  not  vafcular  -,  it  does  not  cover  -the 
part  of  the  placenta  turned  towards  the  uterus,  but  is  concave* 
and  turned  to  the  foetus.  It  coheres  by  a cellular  texture 
both  to  the  fpongy  chorion  and  amnios.  The  moft  Ample 
name  we  can  give  it  is  the  lave  chorion. 

The  innermoft  coat  of  the  foetus,  which  is  called  amnios , is  ' 
a watery  pellucid  membrane,  very  rarely  fpread  with  any  con- 
fpicuous  veflels,  extremely  fmooth,  and  in  all  parts  alike  : it  is 
extended  under  the  placenta  with  the  former,  and  its  furface 
is  every  way  in  contacl  with  the  waters.  If  there  are  more 
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fcetufes  than  one  in  man  or  beaft,  each  of  them  has  its  proper 
amnios. 

The  ncmrlfliment  of  the  foetus,  from  the  beginning  to  the 
end  of  the  conception,  is  without  doubt  conveyed  to  it  through 
the  umbilical  vein.  This  vein,  arifing  from  the  exhaling  veflels 
of  the  uterus*  and  from  the  umbilical  artery  with  which  it  is 
continous,  makes  the  venous  finufes  under  the  furface  of  the 
placenta  ; when  all  its  branches  are  colledted,  it  forms  a large 
trunk  that  is  twilled,  though  not  fo  much  as  its  concomitant 
arteries,  into  circular  folds  ; it  is  fufficiently  long  as  to  allow 
a free  motion  : after  being  furrounded  with  cellular  mucus  in- 
cluding alfo  other  veffels,  and  the  whole  being  covered  with  a 
continuation  of  the  amnios,  it  is  known  by  the  name  of  the 
umbilical  cord.  The  umbilical  vein  after  forming  fome  pro- 
tuberances enters  through  the  navel,  in  an  arch  made  by  a 
parting  of  the  flein  and  abdominal  mufcles,  and  goes  to  the 
proper  finus  of  the  liver,  into  which  the  fmaller  portion  of 
the  blood  that  it  conveys  is  pouted  through  the  flender  duflus 
venofus  into  the  vena  cava  feated  in  the  pofterior  fofia  of  the 
liver  •,  hut  the  greater  part  of  its  blood  goes  through  the  large 
hepatic  branches,  which  conilantly  arife  from  its  fulcus,  and 
remain  even  in  the  adult ; and  the  blood  goes  thence  to  the 
heart  by  the  continous  branches  of  die  vena  cava.  The  finus, 
or  left  branch  of  the  vena  portamm  itfelf,.is  a part  of  the  um- 
bilical vein,  and  its  branches  bring  the  blood  from  the  placenta 
to  the  cava, .while  the  right  branch  alone  carries  the  mefenteric 
and  fplenie  blood  through  the  liver. 

But  this  is  not  all  the  ufe  of  the  placenta ; for  the  foetus 
fends  great  part  of  its  blood  to  the  placenta  by  two  large  umbi- 
lical arteries , which  are  continued  in  the  direction  of  the 
aorta  ; and  after  giving  feme  flender  twigs  to  die  femorals, 
with  (till  fmaller  arteries  to  the  pelvis,  they  afeend  reflected  in 
the  direction  of  the  bladder,  furrounded  with  the  cellular  plate 
of  the  peritoneum,  and  with  fome  fibres  fpreading  to  them. 
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from  the  bladder  and  urachus ; they  then  proceed  on  the  out- 
ride of  the  peritonaeum  into  the  cord  at  the  navel,  in  which, 
palling  alternately  in  a draight  and  contorted  eourfie,  they  form 
•various  twidings  and  windings,  fomewhat  (harper  than  thofe 
of  the  vein  which  they  play  round;  and  at  lad  they  arrive  at 
the  placenta,  whofe  fubltance  is  entirely  made  up  of  their 
branches,  in  conjun&ion  with  thofe  of  their  correfponding 
-iveins,  and  a flippery  cellular  fubftance  following  both  velfels ; 
fo  that  the  kernels  themfelves,  that  are  confpieuous  in  the 
placenta,  are  convolutions  of  thofe  velfels.  By  thefe  branches 
the  blood  feems  to  pafs  out  through  the  minute  arteries  of  the 
placenta  into  the  veins  of  the  maternal  uterus,  that  after  un- 
dergoing the  adlion  of  the  lungs  by  the  mother’s  respiration, 
it  may  return  again  in  an  improved  ltate  to  the  foetus.  What 
other  reafon  can  be  affigned  for  fuck-large  arteries,  which  car- 
ry off  above  a third  part  of  the  blood  of  the  foetus  ? 

But  it  will  perhaps  be  afked,  Whether  the  foetus  is  nourifh- 
ed  by  the  mouth  like  wife?  Whether  it  drinks  the  lymphatic 
liquor  contained  in  the  cavity  of  the  amnios,  which  is  coagula- 
ble  unlefs  putrefied,  and  in  the  middle  of  which  the  feetus 
iwims,  and  whofe  origin- is  not  Sufficiently  known  ? Whether 
this  opinion  is  not  in  fome  meafure  confirmed  by  the  open 

• mouth  of  the  foetus,  and  the  analogy  of  chickens,  which  are 
under  a neceflity  of  being  nourifhed  from  the  contents  of  the 

•egg  only  ? to  which  add  the.abfence  of  a navel-dring  in  fome 
foetufes  ; the  quantity  of  meconium  filling  the  large,  and  part 
of  the  fmall,  intedines  ; the  fimilitude  of  the  liquor  found  in 

• the  cavity  of  the  domach  to  that  which  fills  the  amnios  ; the 
proportionable  decreafe  of  the  liquor  amnii,  as  the  feetus  en- 
larges ; the  glutinous  threads  which  are  found  continued  from 
the  amnios  through  the  mouth  and  gala,  into  the  domach  of 
■the  foetus  ; the  true  feces  found  in  the  domach  of  the  foetus 
of  quadrupeds;  the  open  mouth  of  the  foetus,  which  wc  have 
teqrUunly  obferved  ; the  gaping  of  a chicken  Swimming  in  this 
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liquor,  and  its  attempts  as  it  were  to  drink  it  up  ? Again, 
what  are  the  fountains  or  fprings  from  whence  this  lymph  of 
the  amnios  flows  ? whether  it  tranfudes  through  the  invifible 
veflels  of  the  amnios,  or  through  certain  pores  from  the  fuc- 
culent  chorion,  which  is  itfelf  fupplied  from  the  uterus  ? It 
muff  be  confefled,  that  thefe  inquiries  labour  under  obfcurities 
on  all  fides  •,  notwithflanding  which,  fays  Haller,  there  feems 
more  probability  for  them  than  otherwife,  Cnee  the  liquor  is  of 
a nutritious  kind,  at  lead  in  the  firff  beginnings  of  the  foetus, 
and  is  derived  from  the  uterus. 

All  the  excremental  feces,  which  are  collected  in  the  foetus 
during  the  whole  time  of  its  reGdence  in  the  womb,  amount 
to  no  great  quantity,  as  they  are  the  remains,  of  fuch  thin  nu- 
tritious juices,  percolated  through  the  fmallefl  veflels  of  the  u- 
terus.  Haller  obferved,  that  the  bladder  was  often  almofb 
empty  in  the  foetus.  A quantity  of  urine  is,  however,  gene- 
rally colledled  in  a long  conical  bladder  : But  in  the  cavity  of 
the  inteftines,  a large  quantity  of  a dark  green  pulp  is  colledf- 
ed,  which  appears  very  like  a mixture  of  the  bile  and  the  re- 
mains of  the  exhaling  juices. 

It  may  then  be  afked.  Whether  there  is  any  allantois  ? Cnee 
it  is  certain  that  there  pafles  out  from  the  top  of  the  bladder  a 
du£t  called  the  urachus , which  is  a tender  canal,  firft  broad, 
covered  by  the  longitudinal  Cbres  of  the  bladder  as  with  a cap- 
fule  •,  and  afterwards,  when  thofe  Cbres  have  departed  from 
each  other,  it  is  continued  (mail,  but  hollow,  for  a conCderable 
length  through  the  umbilical  cord,  yet  it  vanifhes  in  the  cord 
itfelf.  Whether  this,  although  it  be  not  yet  evident  in  the  hu- 
man fpccies,  is  not  confirmed  by  the  analogy  of  brute  animals, 
which  have  both  an  urachus  and  an  allantois  ? But  as  for  any 
proper  receptacle  continuous  with  the  hollow  urachus,  it  either 
has  not  yet  been  obferved  with  fufficient  certainty,  or  elfe  the 
experiment  has  not  been  often  enough  repeated,  to  render  the 
opinion  general  in  the  human  fpccies  5 and  thofe  eminent  an?- 
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tomifts  who  have  obferved  a fourth  kind  of  veflel  to  be  conti,- 
nued  along  the  umbilical  rope  into  its  proper  veficle,  will  not 
allow  that  veflel  to  be  called  the  urachus,  and  very  lately  have 
referred  it  to  the  omphalo-mefenteric  genus.  Wrifberg  has 
feen  two  foetufes  with  a fimilar  filament.  He  injected  a third 
with  wax,  and  that  filament  which  might  impofe  uppn  us  for 
the  urachus  was  likewife  filled.  In  man  only  a fmall  quantity 
of  urine  is  fecreted  ; but  it  perhaps  may  be  no  improbable  con- 
jecture, that  fome  portion  of  the  urine  is  conveyed  to  a certain 
length  into  the  funiculus  umbilicalis,  and  is  there  transfufed 
into  the  fpongy  cellular  fabric  which  furrounds  it ; this  circum- 
ftance  may  ferve'  as  a reafon  why  man  has  a longer  umbilical 
cord  than  brutes,  and  no  allantois. 

The  foetus  continues  to  advance  in  growth  ; the  limbs  gra- 
dually fprout  from  the  trunk,  under  the  form  of  tubercles  ; 
and  the  other  outworks  of  the  human  fabric  are  by  degrees 
beautifully  finifhed,  and  added  to  the  reft.  The  manner  in 
which  all  this  is  performed  anatomifts  have  not  hitherto  fuifir- 
ciently  defcribed.  At  prefent  I fhall  not  enter  fully  on  the 
fubjeCt,  yet  it  feems  neceflary  to  fubmit  the  following  com- 
pendium to  the  reader’s  confideration. 

The  embryo  which  we  firft  obferved  in  the  uterus  of  the 
mother  was  a gelatinous  matter,  having  fcarcely  any  properly 
defined  fliape,  and  of  which  one  part  could  not  be  diftinguifh- 
ed  from  another.  There  was,  however,  in  that  gluten  a heart, 
which  was  the  caufe  of  life  and  motion  ; there  were  veflels 
which  generated  the  humour  of  the  amnios  ; there  were  there- 
fore veflels  of  the  umbilicus  and  yolk,  the  little  trunks  of  which, 
being  received  from  the  foetus,  are  at  that  time  very  large. 
There  was  a head  and  fpinal  column,  bearing  a larger  propor- 
to  the  other  parts  of  the  body  than  they  do  afterwards.  There 
were  likewife,  without  doubt,  all  the  reft  of  the  vifeera,  but, 
being  pellucid  and  of  a mucous  nature,  they  were  not  fo  ap- 
parent 
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-parent  as  they  would  have  been,  had  they  been  more  opaque 
and  folid. 

But  in  the  whole  foetus,  an  immenfe  quantity  of  water  is 
:mixed  together  with  a very  little  earth,  as  the  cellular  tex- 
ture furrounds  it  in  a date  between  fluid  and  folid,  having  * 
large  drops  of  water  interpofed  between  the  particles  of  the 
folid  parts. 

To  this  the  vivifying  gluten  or  white  of  the  egg,  which 
is  of  the  nature  of  lymph,  there  is  added  in  birds  a yolk, 
which  is  of  an  oily  nature  : in  man  fomething  of  a milky  na- 
ture, not  altogether  unlike  the  yolk  of  an  egg  is  added,  to 
the  coagulable  lymph.  That  the  blood  is  perfected  from  -the 
•fat  by  the  proper  powers  of  the  foetus,  we  are  perfuaded  from 
the  example  of  birds.  From  it  are  infenfibly  prepared  all  the 
other  humours  •,  but  all  of  them  at  firfl  mild,  glutinous,  void  of 
•tafte,  colour  and  fmell.  .It  is  long  before  they  acquire  their 
peculiar  nature  and  properties,  and  fome  of -them  are  not  pro- 
duced till  many  years  after  birth,  for  indance  the  femen. 

The  firm  parts,  even  in  a grown  perfon,  make  much  the 
fmalleft  portion  even  of  the  harder  parts  of  the  human  body  ; 
in  the  foetus  they  differ  from  the  fluids,  by  a fomewhat  greater 
degree  of  cohefion  ; as  yet,  however,  they  are  like  a gluten,  at 
firfl  fluid,  and  afterwards  more  confident.  In  thefe  the  fibres 
which  we  could  not  diflinguiflr  in  the  primeval  embryo  are  by 
degrees  produced  ; the  gluten,  as  it  would  feem,  being  fhaken 
between  the  neighbouring  veflels,  part  of  the  water  expreffed, 
and  the  terredrial  parts  attracting  one  another.  Thefe  fibres 
varioufly  embrace  one  another,  and  form  a cellular  texture,  as 
is  the  cafe  in  certain  difeafes,  and  intercept  little  fpgces,  in 
which  there  is  a kind  of  humour.  From  this  cellular  i'ubdqncc 
the  membranes  and  veflels,  and  almoft  the  whole  body  arc 
formed. 

The  veffds  are  the  oldefl  parts  of  t|ie  body,  and  are  prepared 
in  the  firfl  delineation  of  the  embryo.  What  firfl  appears  iu 
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.iin  egg  during  the  time  of  incubation,  having  any  diftindt  form, 
^are  venous  circles:  and  thefe  veins  produce  the  arteries,  by 
which  they  both  receive  their  juice,  and  the  motion  of  that 
juice.  They  are  not  generated  mechanically  from  an  obftacle, 
againft  which  the  arterial  blood  ftrikes.  At  firft  the  trunks  of 
tthe  veins  are  confpicuous,.  afterwards  the  branches  which  con- 
vey the  humours  to  the  trunks.  If  they  were  produced  from 
the  arteries  refledted,  the  branches  would  firft  be  feen,  and  the 
trunks  would  be  formed  laft.  Neither  could  the  arterial  blood* 
t driven  back  by  an  obftacle,  form  thofe  moft  beautiful  circles, 
;and  bring  back  the  veflels  into  the  heart.  It  would  rather  flow 
rrrregularly  through  the  cellular  texture.  And  the  primeval 
1-heart  would  foon  lole  its  life,  unlefs  as  much  of  the  humours 
rreturned  to  the  heart  as  was  fufficient  to  keep  up  its  pulfations* 
There  are,  therefore,  in  the  primeval  foetus,  fuch  as  we  firft: 
lobferve  it,  fome  parts  more  perfedt  and  confpicuous  ; others 
'involved,  invifible,  and  very  fmall.  The  heart  is  the  moft  pcr- 
Tedt ; it  is  the  only  moveable  and  irritable  part  ; .although  it  is 
in  many  refpedts  different  from  what  it  is  in  an  adult  perfom 
The  braih  is  large  and  fluid;  the  veflels  firft  appear  formed 
tnear  the  heart,  and  are  vifible  in  the  back.  The  vifcera,  muf- 
ocles,  nerves,,  and  litjibs,  are  not  yet  to  be  feen ; nor  the  bones 
vwhofe  firft  appearance  is  a mucus,  nor  the  veflels  of  the  reft 
of  the  body.  The  other  vifible  portion  of  the  foetus  is  the  ab- 
domen, of  which  the  umbilical  capfule  is  an  immenfe  hernia. 

do  this  embryo  is  fuperadded  motion,  in  man  almoft  of  the" 
hheart  alone  ; as  alfo  in  birds,  whofe  formation  does  not  taker 
pplace  without  heat  rather  greater  than  that  of  the  human  body  r 
ryet,  without  the  heart,  heat  deftroys,  inftead  of  forming  the 
foetus.  In  the  beginning  the  proportion  of  the  heart  to  the 
weft  of  the  body  is  the  greateft  ; and  is  ever  after  continually 
growing  lefs.  Its  pulfations  are  alfo  at  this  time  the  moft  fre- 
quent,, and  are  very  powerful  for  impelling  tile  humours,  and 
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diftending  and  producing  the  veflels  of  the  foft  and  tender  foe- 
tus. 

The  vifeidity  of  the  vital  humours  which  colle£l  the  earthy 
elements  is  oppofed  to  the  force  of  the  heart,  and  by  that 
means  the  formation  of  the  foetus  is  afliftcd.  For  there  is  in 
the  embryo  both  an  impelling  force,  which  increafes  the  parts 
longitudinally  ; and  a refilling  force,  which  moderates  the  in- 
creafe,  and  increafes  the  lateral  prefTure,  and  thus  the  diffen- 
tion.  By  the  force  of  the  heart,  the  artery,  * with  all  its  fur- 
rounding cellular  texture,  is  lengthened  ; its  folds  are  ftretch- 
ed  and  the  artery  itfelf  is  dilated.  The  blood  by  its  lateral 
prelTure  makes  an  effort  againft  the  almoft  blind  branches  of 
the  arteries,  fills  and  evolves  them,  and  fets  them  off'  at  more 
obtufe  angles  : thus  arc  produced  fpaces  which  make  very  lit- 
tle- refiftance,  in  which  the  gluten  is  depofited.  In  the  very 
fubftance  of  the  artery  itfelf,  while  it  is  every  where  dilated, 
between  its  inconceivably  fmall  folid  threads  are  prepared  little 
reticulated  fpaces  like  a ftretched-out  net,  which  are  equally 
fit  for  receiving  humours.  The  largeft  of  thefe  are  framed 
round  the  heart  and  in  the  head,  whither  the  impulfe  of  thd 
heart  drives  the  humours  in  a fl.raight  dire£lion  j and  in  the 
placenta  : the  lefler  ones  are  in  the  inferior  parts  of  the  body, 
whence  the  umbilical  arteries  fubtraft  tire  greateft  part  of  the 
blood. 

The  foetus  increafes  very  quickly,  as  is  moll  evident  in  the 
example  of  a chicken,  whofe  length  the  twenty-fecond  day  is 
to  its  length  the  firll  day  at  leaft  as  1,000,000  to  1;  and  the 

whole  inct'eafe  of  bulk  in  the  bird  during  the  remainder  of  its 

• * 

life  does  not  exceed  the  fifth  part  of  the  increafe  of  the  egg 
the  firll  day.  For  the  foetus  has  a larger  and  more  irritable 
heart,  veflels  larger  in  proportion,  and  likewife  more  numerous 
and  relaxed,  and  the  folid  parts  are  mucous  and  dillenflble.- 

Tho 

* Artery  is  here  ufed  to  exprefs  the  whole  of  the  arterial  fyftcm. 
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The  bread  is  later  of  coming  to  perfection,  being  furroundcd 
•with  membranes  fo  fine,  that  they  cannot  be  feen. 

The  embryo  not  only  increafes  in  bulk,  but  is  fo  remarkably 
altered  in  fhape,  as  to  be  brought  forth  totally  unlike  the  ap- 
pearance it  had  at  firft.  It  is  probable,  that  the  limbs  are  pro- 
duced from  the  elongated  arteries  ; that  they  are  laterally  knit 
together  by  a certain  gluten  ; that  they  are  feparately  evolved  ; 
that  at  firft  they  fprout  out  very  fhort,  but  afterwards  increafe 
by  infenfible  degrees,  and  appear  divided  into  diftindl  articula- 
tions; as  the  wings  of  a butterfly  are  formed  from  vafcular 
net-work.  Thus  likewife  the  right  ventricle  of  the  heart  is 
expanded  by  the  blood  coming  to  it  in  greater  quantity ; and, 
being  increafcd  by  degrees,  equals  the  left. 

On  the  other  hand,  the  cellular  texture,  from  its  glutinous 
aqueous  nature,  by  earthly  particles  being  continually  brought 
to  it,  becoming  infenfibly  harder,  by  a gentle  attradion  con- 
trails its  parts,  which  were  before  ftraight,  into  various  flex- 
ures ; and  ties  the  auricles  to  the  heart,  from  which  they  were 
as  yet  at  a diftance.  So  the  mufcles  draw  out  proceffes  from 
the  bones  by  their  continual  pulling,  and  open  fmall  cavities 
into  large  cells  : the  fame  likewife  incurvate  the  bones,  and 
give  them  different  fliapes. 

Preflure  can  do  a great  deal : to  it  we  muft  attribute  the  de- 
feent  of  the  tefticles  into  the  ferotum,  after  the  irritable  force 
of  the  abdominal  mufcles  has  taken  place  : to  this  alfo  we  muft 
aferibe  the  repulfion  of  the  heart  into  the  breaft,  when  the  in- 
teguments of  the  breaft  are  larger  : to  it  we  are  to  aferibe  the 
length  of  the  breaft  and  the  fhortnefs  of  the  abdomen,  and  the 
fmaller  fize  of  the  vifeera  of  the  latter ; becaufe  the  air  re- 
ceived into  the  lungs  dilates  the  cavity  of  the  thorax.  But  e- 


ven  the  bones  are  varioufly  hollowed  out  by  the  preflure  of  the 


mufcles,  blood-veflels,  and  even  of  the  very  foft  brain  itfelf ; 

and  by  the  fame  means  flefh  is  changed  into  a tendinous  fub- 
Jtance. 
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The  power  of  derivation  brings  the  blood  into  the  pelvis  and 
lower  extremities  from  the  clofed  umbilical  arteries : this 
fame  power,  when  the  foramen  ovale  is  contra&ed  by  the  au- 
ricles being  drawn  towards  the  heart,  evolves  the  right  ventricle 
of  the  heart : when  the  vefiels  of  the  yolk  have  taken  up  the 
whole  length  of  the  egg,  and  can  receive  no  farther  elongation, 
it  dilates  the  umbilical  arteries  of  the  chick,  and  produces  a 
new  membrane  with  incredible  celerity.  On  the  other  hand, 
but  dill  by  the  fame  power,  after  the  blood  has  got  an  eafy  paf- 
fage  through  fome  vefiels  of  any  part,  the  other  parts  which  do 
not  afford  a like  eafy  paffage  increafe  the  lefs.  Thus  the  head 
grows  lefs  after  the  lower  limbs  have  begun  to  increafe  in  bulk. 

A membrane  may  be  formed  from  a humour  when  its  thin- 
ned part  is  exhaled,  as  we  have  an  example  in  the  epidermis : 
from  the  fame  humour  may  be  formed  a cartilage,  as  happens 
in  the  bones,  or  even  a bone  itfelf,  or  fomething  of  a dony  na- 
ture, which  is  very  frequent  in  the  tedicles  of  aquatic  animals. 
The  bones  at  firft  are  foft,  and  of  a mucous  nature  j then  they 
become  of  the  confidence  of  a jelly  ; this  afterwards  becomes 
a cartilage  ; without  any  change  made  on  the  parts,  as  far  as 
(an  be  obferved. 

A partilage,  however,  is  not  afterwards  invifibly  changed 
into  a bone.  That  never  happens,  unlefs  lines  and  furrows 
have  fii-ft  run  along  the  cartilage  ; nay,  unlefs1  the  red  blood 
lias  made  a paffage  for  itfelf  through  the  vefiels  of  the  bones  ; 
and  unlefs  thefe  vefiels  manifeftly  come  from  the  nutritious 
trunks  in  the  interior  parts  of  the  bone,  and  flrike  as  it  were 
in  right  lines  on  the  cartilaginous  extremity  of  the  body  of  the 
bone,  removing  the  extremity  of  the  bone  farther  and  farther 
from  the  middle  of  it.  Round  thefe  vefiels  is  formed  a cellu- 
lar texture  and  laminae,  which  the  vefiels  themfelves  feem  to 
prefs  towards  the  medullary  tube.  LafUy,  in  the  epiphyfis, 
which  both  remains  much  longer  cartilaginous,  and  denies  en- 
trance to  the  blood,  the  red  veffels,  as  well  as  the  others  which 
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come  from  the  exterior  veflels  of  the  limbs,  penetrate  through 
the  cruft  that  covers  the  extremity.  Thus  alfo  in  the  epiphy- 
fis  a red  nucleus  of  a vafcular  texture  is  produced,  which,  be- 
ing gradually  increafed  by  veflels  fent  out  from  its  furface, 
changes  the  reft  of  the  cartilage  into  a bony  nature. 

In  thefe  long  bones  it  feems  evident,  that  the  increafe  is 
owing  to  the  arteries  elongated  by  the  force  of  the  heart,  and 
gradually  extended  to  the  extremities  of  the  bones  ; and  that 
the  hardnefs  is  owing  to  grofs  particles,  at  laft  depofited  in  the 
Cartilage  when  its  veflels  admit  the  red  blood.  We  know  by 
experience  that  even  a bony  callus  never  becomes  found  till  the  . 
newly  formed  red  veflels  have  penetrated  its  fubftance; 

The  flat  bones  originate  from  fomething  of  a membranace- 
ous nature.  Over  this  the  fibres  fpread  themfelves,  at  firft  in 
a loofe  net-work;  but  afterwards  they  become  more  denfe,  hav- 
ing the  membrane  for  their  bafis  ; the  pores  and  clefts  between 
thefe  fibres  being  gradually  contracted  and  filled  with  a bony 
juice,  at  laft  perfect  the  nature  of  the  bones ; but  at  the  fame 
time,  in  thefe  flat  bones*  red  veflels  are  interfperfed  among 
the  fibres; 

i 

That  a heavy  bony  juice*  confifting  of  grofler  particles,  is 
depofited  between  tile  primeval  fibres,  is  proved  by  the  pheno- 
mena of  the  growing  callus,  which  exfudes  in  fmall  drops, 
hot  from  the  periofteum,  but  from  the  inmoft  fubftance  of  the 
bone,  and  is  hardened  by  degrees.  But  even  a chymical  ana- 
lyfis  extracts  that  gluten  from  the  bones  ; and  in  an  anchylofis 
it  appears  poured  round  the  joint  in  a fluid,  and  manifeftly  fills 
up  the  chinks  of  the  bones  and  intervals  of  the  futures.  It  con- 
tains grofs  earthly  particles,  which  have  been  difcovered  by 
various  experiments  *,  and  the  juice  of  madder  which  adheres 
to  it,  manifeftly  diftinguifhes  it  by  its  colour. 

The  periofteum  covers  the  bones,  as  a membrane  does  any 
of  the  vifcera  ; and  the  cellular  productions  from  it  follow  the 
interior  veflels  of  the  bones  : but,  in  the  periofteum,  there  are 
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neither  ftraight  fibres,  nor  an  appearance  of  alveoli  or  laminae, 
nor  red  veffels,  while  the  bone  grows  hard  in  the  egg  •,  nor 
does  the  periofteum  at  all  adhere  to  the  bone,  except  in  the  e- 
piphyfis,  when  that  has  affumed  a bony  nature  in  the  middle  ; 
and  it  is  thinned:,  but  every  where  complete,  when  the  bone  is 
in  a cartilaginous  ftate.  In  the  flat  bones  it  every  where  affords 
a bafis  for  the  bony  fibres. 

The  head  of  the  foetus  is  large,  every  where  membranace- 
ous, in  a few  places  cartilaginous  on  firft  days  of  geftation, 
with  a mouth  deeply  cut,  and  with  very  long  jaws.  In  the  foe- 
tus come  to  maturity,  there  are  alfo  rudiments  of  the  teeth, 
which  have  a great  deal  of  membrane  as  an  appendage  : the 
brain,  at  firft  fluid,  and  always  foft,  is  itfelf  very  large,  with 

large  nerves  : the  eyes  are  big,  and  the  pupil  fhut  by  a mem- 

■ 

brane  : the  breaft  is  very  fhort,  but  capable  of  extenfion,  on  ac- 
count of  a great  quantity  of  cartilage  : the  abdomen  is  large, 
furrounded  with  membranes,  and  contains  a very  large  liver  : 
the  bile  is  infipid  and  mucous  : the  inteftines  are  irritable, 
and  full  of  foft,  green  excrement.  When  the  foetus  has  at 
lafl  arrived  at  its  ftate  of  maturity,  the  kidneys  are  divided  in- 
to lobes,  are  large,  and  have  very  big  capfules  : the  pelvis  is 
very  fmall,  fo  that  the  bladder,  ovaries,  and  tubes,  project  from 
it  : the  genital  fyftem  is  denfe,  not  yet  evolved,  nor  preparing 
its  juices  : all  the  glands  are  large,  particularly  the  conglobate 
ones,  and  full  of  a ferous  juice  : the  Ikin  is  at  firft  pellucid, 
then  gelatinous,  and  at  laft  covered  with  a foft  cuticle  and  fe- 
baceous  ointment : the  fat  is  firft  gelatinous,  and  then  grumous: 
the  tendons  foft,  fucculent,  and  not  yet  finning. 

There  is  a great  difference  between  the  circulation  of  die 
blood  in  the  foetus  and  in  the  adult  : that  this  may  be  under- 
ftood,  it  is  neceffary  to  deferibe  the  organs  by  which  it  is  per- 
formed. The  firft  is  the  thymus , a foft  loofe  gland,  confiding 
of  very  many  lobes,  colledled  into  two  large  upper  horns,  and 
two  inferior  fiiorter  ones,  which  are  however  joined  together 
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by  a great  deal  of  long  and  lax  cellular  texture:  this  gland  is 
large  in  the  foetus,  and  occupies  a great  part  of  the  breaft  : it 
is  feated  in  the  cavity  of  the  mediaftinum,  and  part  of  the 
neck  : and  is  wholly  filled  in  its  very  inmoft  ftru&ure  with  a 
white  ferous  liquor,  which  cannot  be  difeovered  without  wound- 
ing it.  This  gland  in  an  adult,  being  continually  leffened  by 
the  increafe  of  the  lungs,  and  by  the  aorta  now  become  larger, 
gradually  difappears.  What  is  the  ufe  of  this  gland,  or  of  its 
liquids,  we  are  altogether  ignorant ; but  even  all  the  other 
glands,  efpecially  the  conglobate  ones,  are  larger  in  the  foetus 
than  the  adult,  as  we  have  already  obferved. 

The  cavity  of  the  breaft,  as  was  faid,  is  fhort  in  the  foetus, 
and  greatly  compreffed  by  the  enormous  bulk  of  the  liver  •,  the 
lungs  are  fmall  in  proportion  to  the  heart,  and  fo  folid  as  to 
fink  in  water,  if  they  are  every  way  excluded  from  taking  the 
atmofphere  into  their  fpongy  fubftance,  in  making  the  Experi- 
ment. Since  therefore  the  like  quantity  of  blood  which  pafles, 
the  lungs  by  refpiration  in  adults,  cannot  be  tranfmitted  thro* 
the  ina&ive  lungs  of  the  foetus,  who  has  no  refpiration,  there 
. are  other  ways  prepared  in  the  foetus,  by  which  the  greater 
part  of  the  blood  can  pafs  dire&ly  into  the  aorta,  from  the 
lower  cava  and  umbilical  vein,  without  entering  the  lungs. 
In  the  primeval  foetus  there  is  no  right  ventricle  of  the 
heart ; and  therefore  there  is  fo  large  an  opening  of  the  right 
auricle  into  the  left,  that  all  the  blood  which  comes  by  the 
' vena  cava  immediately  pafles  into  the  aorta,  a very  fmall  quan- 
: tity  only  excepted,  which  goes  to  the  inconfiderable  and  incon- 
fpicuous  lungs.  Afterwards  in  the  foetus,  now  grown  bigger, 

: the  lungs  are  indeed  larger,  and  the  pafTage  from  the  part  of 
i the  auricle  into  the  left  one  is  narrower,  fince  the  auricular 
' canal  is  now  taken  into  the  heart,  and  the  auricles  themfelves 
■ are  become  much  fhorter.  But  yet  the  feptum  joining  the 
i right  and  left  auricle  is  perforated  with  a broad  oval  foramen  ; 
■‘through  which  the  blood  coming  from  the  abdomen,  and  a lit- 
tle 
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lle  directed  or  repelled  by  the  valvular  Tides  of  the  right  au- 
ricle, flows  in  a full  ftream  into  the  cavity  qf  the  left  auricle; 
The  membrane  of  each  finus  gradually  flants  upwards  and 
backward,  and  fixes  itfelf  to  the  pulmonary  finus  above  the 
foramen  ovale  on  each  fide  by  feveral  rows  of  fibres  that  are 
patlmated  below,  fo  as  to  clofe  at  firft  a fmall  and  then  a great- 
er part  of  this  foramen  in  fuch  a manner,  that  only  a tranfverfe 
oval  oblique  pafiage  remains,  by  which  a communication  is  o- 
pen  between  the  round  margin  of  the  foramen  ovale  and  the 
valve.  This  pafiage  in  a mature  foetus  is  nearly  equal  to  the 
15th  part  of  the  vena  cava. 

That  the  blood  takes  this  courfe  in  the  foetus,  and  that  it 
does  not  on  the  conirary  flow  from  the  left  finus  into  the  right 
is  evident  from  every  circumftance.  For  the  column  of  blood 
in  the  right  finus  is  greater  than  any  other,  as  it  confifts  of  the 
whole  flow  from  every  part  of  the  body  : again,  the  left  auri- 
cle- mull  have  fo  much  lefs  blood  than  the  right  in  proportion 
to  the  part  which  pafles  through  the  du&us  arteriofus  ; hence 
another  caufe  why  the  contents  of  the  left  are  lefs  than  thofc 
of  the  right  auricle.  Moreover,  the  valve  of  the  oval  foramen, 
in  a mature  feetus,  is  fo  large,  and  placed  fo  much  to  the  left 
of  the  mufcular  arch  or  ifthmus,  that  when  it  is  impelled  by 
the  blood  from  the  left  fide,  the  valve,  like  a palate  or  fhutter, 
clofes  up  the  foramen  ; but  being  impelled  from  the  right  fide, 
it  yields  fo  as  eafily  to  tranfmit  either  blood  or  air ; it  {huts  fo 
clofe  as  to  retain  even  air  blown  from  the  right,  nor  fufl'ering 
it  to  return,  if  blown  from  the  left. 

Moreover,  there  is  but  a fmall  portion  of  the  fame  blood, 
which  firft  entered  the  right  auricle  and  ventricle  of  the  heart, 
that  takes  its  courfe  through  the  lungs  : for  the  pulmonary  ar- 
tery, being  in  the  feetus  much  larger  than  the  aorta,  isaireft- 
ly  continued  into  the  dudlus  arteriofus  •,  which  is  larger  than 
the  capacity  of  both  the  pulmonary  branches  together,  and 
greatly  larger  than  the  opening  of  the  foramen  ovale.  This 
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■ du£l:us  arteriofus  enters  that  part  of  the  aorta  which  comes  firft 
in  conta&  with  the  fpine,  under  its  left  fubclavian  branch  j by 
\ which  means  it  transfers  more  than  half  the  blood  to  the  def- 
i pending  aorta,  which  mull  otherwife  have  paffed  through  the 
Heft  auricle  and  ventricle  into  the  afccnding  branches  of  the  a- 
cprta  and  this  is  the  reafon  why  the  aorta  in  the  fcetus  is  fo 
fmali  at  its  coming  out  from  the  heart.  By  this  mechanifm 
aan  overcharge  of  blood  is  turned  oft'  from  the  lungs,  and  di- 
rre&ed  in  a ftraight  courfe  to  the  umbilical  arteries,  and  the 
powers  of  both  fides  of  the  heart  are  united  in  propelling  the 
:blood. 

Thofe  who  have  aflerted  that  the  foetus  refpires  in  the  ute- 
rrus  have  made  very  few  experiments : they  have  not  even  at- 
tended to  the  fadt,  that  the  fcetus  in  utero  fvvims  in  a body  of  wa- 
ter ; and  that  the  lungs  of  a fcetus  immerfed  in  water  always 
ffmk  : nor  have  they  given  due  confideration  to  the  evident 
ilhortnefs  of  the  bread,  and  the  fmallnefs  of  the  lungs.  Whe- 
ther it  can  take  in  air  through  the  vagina  of  the  mother  is  very 
.'difficult  to  be  determined : but  we  fufpect  it  to  be  poffible 
:in  a certain  fituation,  that  a well  grown  foetus,  which  is  not 
:coo  much  comprefled,  may  fometimes  draw  in  air,  while  it  is 
r.n  the  birth. 

As  the  foetus  grows  larger,  fo  the  uterus  increafes  propor- 
tionally. The  ferpentine  arteries  are  extended  by  the  impelled 
alood,  and  ftretched  into  a more  diredt  courfe ; the  veins, 
laving  their  trunks  comprefled  by  the  great  bulk  of  the  ute- 
eerus,  and  being  unable  to  return  the  blood,  fwell  out  into 
rmmenfe  finufes;  and  laftly  fome  of  the  menftrual  blood  is  re- 
ained  in  the  uterus,  and  not  yet  fpent  on  the  fcetus.  Thefe 
hanges  are  the  caufe  why  the  thicknefs  of  the  womb  continues 
die  fame ; becaufe  the  greater  quantity  of  the  blood  and  the 
iilatation  of  the  arteries  and  veins  make  up  for  the  extenua- 
tion of  its  folid  parts.  The  fundus,  or  upper  part  of  the  womb, 
icreafes  beyond  the  reft  ; fo  that  the  tubes  feem  to  be  frtuated 
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below  the  middle  of  uterus,  which  now  by  degrees  goes  out 
of  the  pelvis,  even  as  high  as  the  colon  and  ftomach,  fo  as 
to  compafs  all  the  abdominal  vifcera,  more  efpecially  the  blad- 
der and  reCtum.  The  os  uteri  in  the  firfi:  months  of  geftation 
is  drawn  upwards  with  the  uterus  itfelf,  and  recedes  from  the 
entrance  of  the  vagina  : after  the  third  month,  according  to 
Haller,  but  not  till  the  beginning  of  the  fixth  month,  according 
to  Wrifberg,  it  again  defcends,  and  ftretches  into  the  vagina. 
Becoming  again  perpetually  Ihorter,  it  projects  only  a little 
into  the  vagina : it  is,  however  conftantly  tender ; and,  front 
that  cartilaginous  hardnefs,  which  is  obferved  in  the  virgin 
womb,  is  relaxed  into  a mucous  foftnefs.  It  is  never  perfect- 
ly clofed,  but  only  Hopped  up  and  defended  from  the  air  by 
the  thick  mucus  from  the  fmufes,  and  perhaps  alfo  by  that 
from  the  veficles  which  are  feated  in  the  cervix  uteri.  More- 
over, the  cervix  or  neck  of  the  womb  itfelf,  which  has  long 
remained  unchanged,  becomes  much  (hotter  during  the  laft 
months  of  pregnancy,  and  at  length  forms  a broad  flat  open- 
ing, which,  toward  the  time  of  parturition,  grows  continually 
wider.  As  thefe  matters  advance,  the  foetus,  whjch  in  the 
firfl:  months  had  no  certain  fituation,  being  now  grown  to  a 
confiderable  bulk,  is,  about  the  middle  of  the  time  of  gefta- 
tion,  folded  together  into  a globe,  fo  that  the  head  lies  be- 
twixt the  knees-,  and  this  being  the  heavier  part,  fubfides  by  de- 
grees more  and  more  into  the  pelvis  towards  the  cervix  uteri. 

The  various  complaints  in  the  uterus  are  now  increafed  to 
the  higheft  degree.  Being  diftended  by  the  great  quantity  of 
blood  retained  in  it,  all  its  nerves  are  highly  irritable.  No- 
thing is  more  painful  than  a violent  tenfion,  unlefs  it  is  done 
very  gradually.  From  the  head  of  the  foetus  finking  down 
into  the  pelvis,  the  redlum,  bladder,  and  that  part  of  the  ute- 
rus next  the  neck,  and  which  is  the  mod  fenfible,  are  prefled, 
and  become  painful ; the  foetus,  having  received  its  full  in- 
•ereafe  of  bulk,  diltends  the  uterus  every  way ; and  that  with 
• ~ die 
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the  greater  uneafinefs,  becaufe,  the  waters  being  now  leffened, 
the  limbs  which  are  fully  formed,  and  the  head,  prefs  much 
more  vehemently  on  the  uterus.  It  is  thought  alfo  that  the 
placenta  itfelf,  now  very  large,  hurts  the  internal  and  naked 
furface  of  the  uterus.  From  thefe  caufes  arife,  at  firft,  flight 
endeavours  of  the  uterus  to  free  itfelf;  and  at  laft,  when  thefe 
Caufes  are  increafed  to  their  utmoft  height,  an  uneafy  fenfation 
is  occafioned  by  the  impatted  head  of  the  foetus,  fimilar  to  that 
which  arifes  from  a collection  of  feces  in  the  reCtum ; and,  from 
the  pain  which  the  buffers,  the  mother  is  conftrained  to  attempt 
the  birth  of  the  child.  The  time  of  delivery  comes  on  after  the 
expiration  of  nine  folar  months,  and  is  kept  pretty  exaftly  in 
every  fpecies  of  animals,  although  by  fome  caufes  it  may  be  ac- 
clerated  or  retarded  for  a few  \veeks:  thefe  caufes,  whofc 
power,  however,  we  muft  not  extend  too  far,  are  very  various 
and  undetermined. 

The  tenefmus  increafmg  till  it  becomes  intolerable,  the 
mother  ufes  all  her  efforts,  by  very  deep  infpirations,  to 
prefs  the  abdominal  vifeera  down  on  the  uterus ; and  at  the 
fame  time  the  womb  itfelf,  by  its  contractile  vital  force,  con- 
ftringes  itfelf  fo  powerfully  about  the  foetus*  as  fometimes  to 
exclude  it,  without  further  attempts  from  the  mother.  The 
difficulties  of  the  birth,  however,  are  evidently  overcome 
principally  by  the  efforts  of  the  mother,  while  the  mouth  of 
the  uterus,  now  very  foft,  buffers  itfelf  to  be  diftended  by  the 
head  of  the  foetusi  The  amnios,  filled  with  the  water,  is 
firft  protruded  vertically,  before  the  head  of  the  foetus,  fo  as  to 
dilate  the  os  internum  uteri : in  which,  the  membranes  being 
by  degrees  extenuated  and  dilated,  eafily  break,  and  pour  out 
their  waters,  which  lubricate  the  paffages,  and  relax  all  the 
parts  of  the  vagina.  The  naked  head  of  the  foetus  now  pre- 
fents  naturally  with  the  face  to  the  os  facrum,  dire&ed  that 
way  by  its  weight : and,  being  urged  forward  like  a wedge  or 
cone,  it  further  dilates  the  os  uteri ; till  at  length  by  the  more 
Yol.  III.  H powerful 
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powerful  efforts  of  the  mother,  which  often  loofen  the  bones 
of  the  pubes  in  young  women,  the  head  is  thruft  out  through 
the  dilatable  vagina,  with  confiderable  pain  to  the  mother,  and 
im  univerfal  tremor  of  body and  if  none  of  the  bones  of  the 
pelvis  happen  to  prefs  unequally,  the  infant  eafdy  advances, 
and  is  delivered  into  the  world.  This  operation  is  attended 

* i 

with  difficulty  even  in  quadrupeds ; but  in  the  human  race, 
whofe  foetus  has  a very  large  head  in  proportion  to  its  body, 
it  is  very  dangerous. 

It  is  natural  for  women  to  have  but  one  child  at  a birth  -r 
which  law  they  have  in  common  with  all  the  larger  animals,, 
except  the  carnivorous  kind.  Frequently,  however,  they  have 
two,  more  rarely  three,  and  fcarcely  ever  five.  It  is  not  to  be 
doubted,  however,  that  a fecond  foetus  may  be  conceived 
while  the  firft  remains  in  the  uterus  ; for  women  have  fre- 

i 

quently  borne  children,  when  a hard  and  oflified  foetus  had 
been  for  a long  time  retained  in  their  uterus. 

The  placenta  of  the  foetus,  connected  -with  the  fundus  ute- 
ri, is,  in  the  next  place,  feparated  from  the  womb,  without 
much  difficulty  in  a mature  birth,  partly  by  the  weaker  throes 
of  the  mother,  and  partly  by  the  affiffance  of  the  deliver- 
er. The  fleecy  or  vilous  furface  of  the  placenta  being  with- 
drawn from  that  of  the  womb,  a confiderable  flow  of  blood 
immediately  follows,  and  the  fecundincs  are  expelled.  The 
umbilical  cord  of  the  foetus  is  next  tied,  before  it  is  cut  off*  y 
for  it  cannot  be  left  open  without  danger  of  a fatal  hemorrhagy. 
The  umbilical  vein  is  deprived  of  all  the  fupplies  of  blood 
which  it  ufed  to  receive,  and  at  the  fame  time  an  infuperable 
obftacle  is  oppofed  to  the  blood,  conveyed  by  the  arteries  of  the 
lame  name. 

The  uterus,  which  hitherto  had  been  diffended  beyond  due 
bounds,  now  contrails  itfelf  by  the  elaflic  power  of  its  fibres, 
fo  fuddenly  and  powerfully,  as  often  to  catch  and  embnn'afs 
the  hand  of  the  deliverer,  and  frequently  retain  the  placenta, 
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if  it  be  not  foon  loofened  and  withdrawn.  By  this  contraflion 
of  the  womb,  the  bleeding  vefl'els  are  comprefl'ed,  mo  lefs  than 
by  the  contra£lion  of  their  own  coats  ; whence  the  large  quan- 
tity of  blood  that  was  colle£ted  in  the  uterine  fubftance  abun- 
dantly flows  out  under  the  denomination  of  the  lochia ; at  firft 
pure,  but  afterwards,  as  the  openings  of  the  vefl'els  con- 
trail themfelvcs,  the  difcharged  fluid  is  yellow,  and  becomes 
at  laft  whitilh.  The  ample  wound  of  the  uterus  is  healed, 
and  the  uterus  foon  {brinks  up  to  a bulk  not  much  exceeding 
that  of  a virgin. 

Two  or  three  days  after  the  birth,  when  the  iochial  dii- 
charge  has  almoft  fpent  it-felf,  the  brcajls  begin  to  fwell  conli- 
derably  ; and  their  duils,  which  in  the  time  of  geflation  often 
difbil  a little  thin  ferum,  become  now  very  turgid  with  a liquor, 
which  is  at  lirft  thin  or  like  whey,  but  is  loon  after  followed  by 
the  thicker  chyle  itfelf.  Milk  very  much  vefembles  chyle, 
but  human  milk  lefs  than  that  of  other  animals.  It  is  white, 
tjiickifh,  fweet,  anu  replete  with  a very  fapid  eflential  fait ; 
ft  grows  four  fpontaneoufly,  but  is  tempered  by  tire  oil  and 
lymph  added  to  it.  It  has  alfo  a volatile  and  fomewhat  odo- 
rous vapour,  a good  deal  of  fat  or  oily  parts,  a larger  portion 
of  a white  craflamentum  or  cheefy  curd,  and  Hill  more  of  a 
diluting  water  ; and  again,  in  the  craflamentum,  are  contained 
parts  of  a more  earthy,  alkalefcent,  or  animal  nature.  But 
when  the  chyle  is  once  changed  into  ferum,  by  falling  a con- 
fiderable  tape,  the  milk  becomes  fait  to  the  tafle,  alkalefcent, 
and  difpleafipg  to  the  infant.  The  milk  frequently  retains  the 
nature  of  the  aliments  and  medicines  taken  into  the  llomach 
as  chyle  does.  1 he  caufe  of  this  increafed  fecretion  in  the 
brealls,  feems  to  be  owing  to  the  revulfion,  in  confequence  of 
the  plentiful  uterine  fecretion,  by  which  the  foetus  was  nou- 
rifhed,  being  fupprefled  •,  in  the  fame  manner  as  a diarrhoea  is 
fupprefled  by  increafing  the  perfpiration.  For  it  has  been  ob- 
ferved,  that  true  milk  will  fometimes  make  its  way  through  o- 
. H2  ther 
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ther  parts  befides  the  breafts,  and  even  efcape  through  wounds. 
There  is  apparently  between  the  uterus  and  breafts  fome 
kind  of  nervous  fympathy,  and  a fimilar  fitnefs  for  generating 
a white  liquor  for  the  uterus  in  infancy,  and  during  the 
time  of  pregnancy,  manifeftly  generates  it.  But  the  inofcu- 
lations  between  the  mammary  and  epigaftric  arteries,  though 
true,  are  fo  fmall,  that  they  can  have  but  a very  little  (hare  in 
this  account. 

The  breajls  confift  of  a very  large  quantity  of  foft  furround- 
ing cellular  fat,  of  a white  colour  ; and  of  conglomerate  glan- 
dules; it  is  afiembled  into  bunches  of  a convex  figure,  fomewhat 
round  and  hard,  of  areddifh  blue  colour,  outwardly  furround- 
ed  and  conne&ed  by  a firm  web  of  the  cellular  fubftance,  fe- 
parating  off  into  lefier  kernels,  which  are  common  both  to 
men  and  women.  To  tliefe  glandules  a great  number  of 
blood-vefiels  are  diftributed  from  the  internal  mammaries,  frorn 
the  external  vefiels  of  the  thorax,  and  alfo  from  thofe  of  the 
fhoulders,  all  which  inofculate  together' around  the  nipple. 
The  trunks  of  the  mammary  arteries,  but  not  the  mammales , 
inofculate  with  the  epigaftric  vefiels;  the  veins  more  evidently 
than  the  arteries.  The  nerves  are  both  large  and  numerous,  like 
thofe  of  the  more  fenfible  cutaneous  parts,  and  are  derived 
from  the  fuperior  intercoftals. 

From  the  middle  of  this  gland  of  the  breaft,  and  likewifd 
from  the  furrounding  fat,  an  infinite  number  of  fmall  duCls  or 
roots  arife,  very  (lender,  foft,  white,  and  dilatable,  which  come 
from  all  fidcs  to  the  middle  of  the  nipple,  and  likewife  into  the 

circle,  which  fubtends  its  bafis,  and  then  run  together  on  the 

< 

area  of  that  circle,  and  emerge  at  the  root  of  the  nipple,  or 
papilla  ; by  which  denomination  we  call  that  cavernous  or 
fpongy  cellular  body,  into  which  the  blood  may  be  receiv- 
ed, fo  as  to  caufe  a kind  of  erection,  as  in  the  penis.  Through 
this  papilla  about  twenty  or  more  of  the  excretory  lacti- 
ferous duCts  pafs  from  the  breaft.  None  of  thefe  in- 
ofculate 


6r 


Chap.  IV.  CONCEPTION. 

ofculate  or  join  with  the  others,  they  are  greatly  contracted 
at  their  opening  in  the  nipple,  compared  to  what  they 
were  in  the  bread: : in  a loofe  or  flaccid  date  of  the  nipple, 
they  are  comprefied,  wrinkled,  and  collapfed  together  ; but 
when  the  nipple  is  ere&ed  by  any  kind  of  titillation,  they  be- 
come draight,  and  open  with  patulent  mouths  between  the 
cutaneous  wrinkles.  This  papilla  or  nipple  is  furrounded  by 
a circle,  full  of  febaceous  fmall  glandules,  which  defend  the 
tender  fkin  againd  the  repeated  attrition  and  perpetual  moif- 
ture. 

Thus  the  infant  is  naturally  provided  with  its  fird  food, 

■ which  is  otherwife  exceedingly  falutary  to  man.  This  the  jn- 
i fant  by  indinCt  knows  how  to  receive,  although  it  is  as  yet  a 
i dranger  to  all  the  other  offices  of  human  life.  Taking  the  nip- 
j pie  in  its  mouth,  it  caufes  it  to  fwell  by  gentle  vellications  ; 
i the  lips  are  prefled  clofe  to  the  bread,  fo  as  to  exclude  the  air  ; 

; at  the  fame  time  the  infpiration  is  deep,  and  a fpace  formed  in 
t the  back  part  of  the  mouth,  in  which  the  air  is  more  dilated  or 
1 rarefied  •,  and  thus,  by  the  preffiure  of  the  external  air,  joined 
i with  the  force  of  the  lips  of  the  infant,  the  milk  is  urged  from 
tthe  bread  through  the  nipple,  in  which  it  would  otherwife  be 
collected  in  fo  great  a quantity,  as  fometimes  to  didil  fponta- 
ineoufly  and  be  very  ready  to  flow  out  ; and  thus  the  infant 
fucks,  and  is  nouriffied.  The  fird  milk,  which  is  like  whey, 
r termed  colojlra , loofens  the  tender  bowels  of  the  infant,  and 
; purges  out  the  meconium,  to  the  great  advantage  of  the  child, 
lit  may  be  remarked  here  in  general,  that  the  lactiferous  duCts 
.are  fo  open,  that  when  the  nipples  of  the  bread  are  didended 
j by  titillation,  and  a greater  quantity  of  blood  fent  into  the 
breads,  they  have  yielded  milk  even  from  virgins  ; fometimes 
ffrom  old  women,  or  even  from  men.  Milk  is  only  generated 
Uafter  puberty  ; before  that  time  a ferous  humour  flows  from 
luthe  bread-;  and  for  the  mod  part  it  is  generated  only  about 
-.the  middle  of  pregnancy.  After  the  menfes  have  ceafed,  the 
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l^rcafts,  as  well  as  the  uterus,  become  decayed,  and  ceafe  to- 
perform  their  office. 

Great  changes  happen  to  the  little  new-born  infant; 
and  the  firil  is  refpiration , which  it  endeavours  to  exert,  e- 
ven  before  it  is  well  fet  at  liberty  from  the  vagina  of  the  mo- 
ther y being  probably  excited,  from  the  pain  or  anguifh  it  feels, 
to  thofe  cries  with  which  it  falutes  the  light,  and  perhaps  from 
the  defire  of  food  which  it  had  hitherto  only  taken  in  from  the 
liquor  of  the  amnios.  At  firft,  therefore,  a portion  of  air  is  ad- 
mitted into  the  lungs,  which  are  as  yet  fmall  and  full  of  moifl 
vapours ; but  being  dilated  by  the  air,  change  from  a fmall 
denfe  body,  finking  even  in  fait  water,  into  a light  fpongy 
floating  fabric,  extended  to  a coijfiderable  bulk  with  air, 
and  of  a white  colour.  The  blood  partes  more  eafily  into 
the  enlarged  and  loofe  fabric  of  the  lungs  •,  in  con  Sequence  of. 
which,  a large  portion  of  the  blood  that  went  before  from 
the  pulmonary  artery,  through  the  canalis  arteriofus,  into  the 
aorta,  goes  now  into  and  through  the  lungs  themfelves,  by 
the  pulmonary  artery.  And  fo  much  the  more  is  the  arterial 
duel  or  canal  deferted,  inafmuch  as  there  is  made  a new  ob- 
stacle to  the  dqfcent  of  the  blood  into  the  abdomen ; for  the 
umbilical  arteries  being  now  tied,  the  blood  of  the  defeending 
aorta  dilates  all  the  arteries  of  the  pelvis  and  lower  extremities,’ 
with  the  fame  force  with  which  it'was  before  expelled  through’ 
the  umbilical  arteries.  Finally,  as  the  lungs  now  receive  more 
blood,  fo  the  aorta  itfelf  receives  a greater  quantity,  and  with 
greater  force  likewife  from  the  heart ; whereupon  the  interme- 
diate canal,  between  the  protuberant  part  of  the  aorta  and  pul- 
monary artery,  clofes  up  or  Shrinks  to  fuch  a degree,  that,  in 
adults,  it  is  not  only  an  empty  ligament,  but  likewife  of  very 
little  length  ; the  natural  ftru£lure  of  this  canal  likewife  aflifts 
much  to  obftrucl  it,  for  it  is  Singularly  red  in  the  inner  part, 
loft,  and  very  fit  for  concreting  with  the  Stagnating  blood. 

This 
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This  courfe  of  the  blood,  therefore,  is  foon  abolilhed,  general- 
ly within  the  year. 

In  the  like  manner,  the  foramen  ovale  is,  from  the  fame 
caufes,  gradually  clofed  up.  For  when  the  way  is  rendered 
more  free  and  previous  into  the  lungs,  it  will  likewife  be 
more  free  into  the  right  fide  of  the  heart ; whence  the  blood, 
both  of  the  afcending  and  defcending  cava,  will  flow  thither 
more  plentifully,  efpecially  as  it  is  invited  there  by  the  more 
lax  pulmonary  artery,  and  will  no  longer  need  the  paflage  thro5 
the  feptum  of  the  finufes.  Again,  the  umbilical  vien,  being 
now  deftitute  of  any  fupply  of  blood  from  the  ligature  of 
the  navel,  lefs  blood  will  from  thence  flow  into  the  lower  ca- 
va, and  confequently  the  prefliire  againft  the  foramen  will 
lie  diminilhed  ; by  which  means  the  blood  of  the  upper  cava, 
being  turned  off  by  the  ifthmus,  will  be  fcarcely  able  to  pene- 
trate the  obliquity  of  the  fQramen  ovale.  Thence  again,  as 
more  blood  is  derived  through  the  lungs  into  the  left  finus  and 
auricle,  its  greater  dilatation  and  extenflon  will  ftrain  the  little 
horns  of  the  oval  valve,  fo  as  to  draw  up  and  prefs  the  valve, 
together  with  the  ifthmus  ; whereby  it  is  extended  fo  far,  as 
wholly  to  Ihut  up  the  opening  in  the  mature  infant,  while,  at 
the  fame  time,  the  blood,  within  the  left  finus,  props  up  the 
valve,  fo  as  to  fuftain  the  impulfe  of  the  blood  on  the  other 
fide  within  the  right  finus.  Thus,  by  the  acceflion  of  a little 
friction  of  the  uppermoft  margin  of  the  valve  againft  the  upper 
part  of  the  ifthmus,  the  fordmen  ovale  clofes  up  by  degrees, 
and  the  upper  margin  of  the  valve  forms  a concretion  to  the 
pofterior  face  of  the  ifthmus.  But  this  is  performed  very  (low- 
ly > infomuch  that  frequently,  in  an  advanced  age,  there  will 
be  fome  fmall  aperture  or  tube  ft  ill  remaining  ;■  and  where 
there  is  no  tube,  yet  there  are  the  remains  of  one,  as  a kind  of 
finus,  hollow  to  the  left  fide,  that  makes  a tube  opening  up- 
ward to  the  right  fide,  and  blind  or  clofed  to  the  left ; becaufe 
she  power  of  the  blood  in  the  right  fide  is  always  greater  than 
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its  refiftance  on  the  left,  or  certainly  not  lefs,  even  in  the  ad- 
vance of  life'. 

The  umbilical  vein , being  deprived  of  blood,  foon  clofes  up. 
The  blood  of  the  vena  portarum,  having  no  oppolition  from 
that  which  formerly  flowed  through  the  umbilical  vein,  occu- 
pies the  left  finus  and  curve  of  the  umbilical  folia,  and  fends 
• its  blood  through  thofe  branches  by  which  that  of  the  umbili- 
cal vein  before  palled.  Thence  the  duEhis  venofus  being  ne- 
glected, fhrinks  up  and  clofes,  by  the  new  comprelTure  which 
the  defcending  diaphragm  makes  upon  the  liver  by  infpiration; 
and  by  which  the  left  lobe  of  the  liver  is  prelfed  towards  the 
lobule,  and  perhaps  too  from  the  obtufe  angle  which  it  makes 
with  the  left  finus  of  the  vena  portarum  ; for  it  is  certainly 
firfl  clofed  in  that  part  which  lies  next  the  vena  portarum. 

The  umbilical  arteries  sect  alfo  clofed  up  from  the  fame  caufes, 

' as  other  arteries  ufually  are  after  a ligature  ; and  fome  of  the 
blood,  being  at  the  fame  time  compared  into  a polypus,  fills 
' up  the  blind  void  part ; while  the  other  blood,  flowing  above, 
‘whofeimpulfc  was  fuftiained  by  the  refilling  membranes,  fpreads 
ltfelf  through  the  adjacent  lefs  refilling  branches,  which  arc 
thereby  rendered  more  open  or  diverging.  Part  of  this  eflett 
mull  be  attributed  to  the  force  of  the  abdominal  mufcles,  by 
which  thofe  arteries  are  comprefled  againft  the  full  abdomen: 
in  each  refpiration ; and  to  the  very  acute  angle  in  which  the 
umbilicalis  goes  off  from  the  iliac  artery,  returning  with  it  a- 
long  the  fides  of  the  bladder  ; and  alfo  to  the  ftraight  pofitiort 
which  the  thighs  now  have  compared  with  the  crooked  one 
they  had  in  the  uterus.  Thus  the  capacity  of  thefe  arteries  is 
foonfhut  up,  leaving  only  a fmall  tube,  that  gives  palfage  int6 
two  or  three  arteries  of  the  bladder.  The  urachus  being  a very 
thin  tube,  extended  perpendicularly  upward  from  the  bladder, 
is  therefore  eafily  clofed  up  ; fo  that  the  contents  of  the  blad- 
0 ’ der  make  no  endeavours  to  pafs  that  way,  finding  a ready  out- 
let by  the  defcending  urethra. 


From 
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From  the  like  caufes  the  bulk  of  the  liver  is  leflened,  arid 
by  degrees  contracts  itfelf  within  the  ribs  ; in  the  mean  time 
the  inteftina  crafla,  from  the  fmallnefs  they  had  in  the  foe- 
tus, dilate  to  a confiderable  diameter ; the  ftomach  itfelf  is 
gradually  elongated  ; the  large  convexity  of  the  caecum  forms 
itfelf  by  the  force  of  the  feces  prefling  perpendicularly  down- 
ward to  the  right  fide  of  the  vermicular  appendix  •,  and  the 
lower  limbs  are  likewife  confiderably  enlarged  by  the  return 
of  the  blood,  fent  back  from  the  umbilical  arteries  now  tied ; 
and  by  degrees  all  the  other  changes  are  made,  by  which  a 
foetus  infenfibly  advances  to  the  nature  and  perfettion  of  an 
adult  perfon. 


§ 9.  Nutrition , Growth , Life  and  Death. 


After  birth  the  child  continues  to  grow,  but  always  more 
flowly  the  older  it  is.  There  are  many  concurring  caufes,  why 
the  growth  is  continually  rendered  lefs  and  lefs.  Many  vef- 
fcls  feem  to  be  flopped  up,  both  becaufe  they  are  comprefled 
by  the  neighbouring  torrent  of  blood  flowing  through  the  great 
nrterious  tube,  and  becaufe  the  blood  being  now  become  more 
vifcid  more  eafily  coagulates.  But  the  harder  kind  of  food 
that  is  now  ufed,  throws  into  the  blood  more  terreftrial  parts  3 
■Which  being  carried  through  the  whole  body  along  with  the 
nutritious  juice  renders  all  the  parts  harder,  as  the  bones, 
teeth,  cartilages,  tendons,  ligaments,  veflels,  rnufcles,  mem- 
branes, and  cellular  texture ; fo  that  an  increafe  of  hardnefs 
may  be  perceived  in  them,  even  by  touching  them  with  the 
finger.  Wherefore,  fince  the  blood  flows  from  the  heart  thro’ 
fewer  canals,  and  fince  all  parts  which  fhould  be  lengthened  or 
diflended  are  grown  harder,  it  neceflarily  follows,  that  thofe 
which  ought  to  increafe  in  bulk,  will  yield  lefs  and  lefs  to  the 
impulfe  of  the  heart. 

But  the  heart  likewife,  which  is  the  part  that  is  firlt  confo-< 
Vol.  HE  I lidated 
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lidated  among  all  the  foft  ones,  increafes  lefs  than  any  other 
part  of  the  whole  body  ; and  while  the  much  more  tender 
limbs  and  fofter  vifcera  are  diftended,  the  proportional  bulk  of 
the  heart  to  the  reft  of  the  body  grows  continually  lefs  andlefs, 
till  at  laft  its  proportion  to  the  body  of  the  adult  becomes 
eight  times  lefs  than  what  it  was  in  the  new-born  infant.  At 
the  fame  time,  from  that  very  denfity  which  it  has  fo  quickly 
acquired,  it  becomes  lefs  irritable,  and  is  contracted  lefs  fre-. 
quently  within  a given  time.  Thus,  while  the  refilling  forces 
are  augmented,  the  diftending  ones  are  at  the  fame  time-  di- 
minifhed. 

There  will  therefore,  fooner  or  later,  be  an  end  of  the  in- 
creafe  of  bulk ; and  that  will  happen  fo  much  the  fooner  as 
tire  heart  has  had  the  more  frequent  and  vivid  contractions  : 
but  this  ceflation  of  growth  will  take  place  when  the  cartila- 
ginous crufts  of  all  the  bones  are  now  become  fo  thin,  that 
they  cannot  yield  to  the  increafe  of  the  bony  part.  In  women, 
tire  rnenfes  fcem  to  put  an  earlier  than  ufual  flop  to  the  growth. 
In  cartilaginous  lifhes,  the  growth  is  perpetual. 

There  is  no  ftate  in  which  nature  by  a perennial  progrefs  in- 
duces a continual  decreafe  from  the  firft  conception.  It  is 
faid  however  to  take  place,  when  there  is  neither  any  increafe 
of  bulk,  nor  yet  does  any  vifible  decreafe  take  place. 

For  we  are  all  perpetually  confuming.  Nor  do  we  only  lofe 
the  fluid  parts  of  our  bodies,  but  in  fhort  even  thofc  which  are 
reckoned  to  be  the  moftfolid.  For  even  the  bones  are  chang- 
ed ; and  the  teeth,  which  are  harder  than  the  bones,  increafe 
in  bulk  when  the  attrition  of  the  oppofite  teeth  has  ceafed  to 
wear  them  away,  and  therefore  their  elements  are  changed : 
even  the  fibres  of  ivory  in  an  elephant’s  tooth,  after  having 
been  divided  by  die  entrance  of  a leaden  bullet,  have  grown 
in  a curve  direction,  and  completely  inclofed  the  ball.  The 
bony  juice  likewife  is  changed;  for  in  fome  cafes  the  bones 
grow  foft,  in  others  they  fwell  out  in  bony  tumours  : even  ci- 
catrices 
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.catrices  themfelves  have  a manifeft  growth,  otherwife  they 
would  not  be  fufficient  in  an  adult  perfon  to  clofe  up  a wound 
which  he  had  received  when  a boy  ; and  a great  quantity  of 
the  earthy  part  of  our  bodies  goes  off  by  urine,  as  is  feen 
in  fome  difeafes. 

The  caufe  of  the  deftru&ion  of  the  folk!  parts  is  in  their 
perpetual  extenfion  and  retra&ion,  at  every  pulfe  of  the  heart, 
of  which  there  are  an  hundred  thoufand  every  day  ; and  by 
this  motion  even  metals  themfelves  are  worn.  Other  caufes 
are  from  the  friftion  of  the  fluid  againft  the  folid  parts  : from 
the  wearing  away  of  all  the  membranes  which  cover  moveable 
parts,  either  on  the  furface  or  in  the  internal  cavities  of  the 
body;  in  the  alternate  fwelling  and  fubfiding  of  the  mufcles  ; 
and  in  the  attra&ion  and  preflure  which  our  flelhy  parts  ex- 
ert. But  all  parts  of  our  body  are  the  fooner  worn  away,  in 
proportion  as  they  are  compofed  of  a greater  quantity  of  glu- 
ten and  a lefs  quantity  of  earth ; for  that  gluten  when  it  is  ex- 
tended, if  the  extenfion  has  been  a little  fuperior  to  the  force 
of  its  cohefion,  mud  of  neceflity  fall  away  and  be  carried  off 
from  the  earthy  parts.  Thus  wrinkles  or  furrows  are  gene- 
rated ; fuch  as  are  vifible  in  the  arteries  of  old  men.  The 
cellular  texture,  which  otherwife  would  be  diflolved  into  wa- 
ter or  jelly,  is  worn  away  by  the  impetus  of  the  blood  prefling 
againft  the  neighbouring  blood-veflels  and  mufcles,  by  fri&ion, 
and  by  perpetual  alternate  flexion  and  extenfion. 

The  decreafe  would  be  very  quick,  and  indeed^there  would 
be  no  great  diftance  between  the  beginning  of  our  life  and  its 
end,  unlefs  thefe  lofies  were  repaired.  The  fluids  are  quickly 
reftored  by  food,  as  appears  from  the  example  of  a chicken, 
in  which  blood  is  generated  out  of  its  aliment  within  two  days. 
The  fat,  however,  and  red  globules  of  blood,  are  formed  out 
of  the  fat,  as  is  fhewn  elfewhere  ; the  lymphatic  juice  from 
jelly;  the  mucus  from  mucus  ; and  the  reft  of  the  humours 
from  thefe  and.  water.  The  folid  parts  are  repaired  by  almoft 
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the  fame  methods  which  we  have  defcribed  in  the  hiftory  of 
the  fcetus.  A gelatinous  juice  is  brought  from  the  aliments, 
through  the  arteries,  to  all  parts  of  the  body,  and  exfudes  into 
all  parts  of  the  cellular  texture.  The  furrows,  which  we  might 
imagine  to  be  made  in  the  inmcll  arterial  membrane  by  the 
impetus  of  the  blood,  are  filled  up  by  a vifcid  matter  brought 
into  them  by  ihe  lateral  preflure  ; nor  is  it  poflible  that  thefe 
furrows  can  be  overfilled,  bepaufe  every  exuberant  particle  of 
nutritious  juice  mull  neceflarily  be  carried  off  by  the  current 
of  the  blood.  This  juice  will  not  be  deficient  while  there  is  a 
fufficient  quantity  of  aliment ; and  while  there  is  more  reft, 
and  lefs  refiffance,  in  the  bottom  of  the  furrow  than  elfewhere, 
■which  muff:  always  be  the  cafe,  becaufe  the  bottom  is  that  part 
of  the  veffel  which  Is  at  the  greateft  diftjmce  from  the  main 
current  of  the  blood  flowing  through  it.  There  feern  to  be 
certain  powers  in  the  air,  by  which  the  aliment  is  attached  to 
ihe  folid  parts,  although  we  are  ignorant  of  the  manner  in 
which  they  act. 

The  decreafe  of  the  cellular  texture  arifing  from  attraction 
or  preflure,  will  be  repaired  by  the  vifcid  vapour  exhaling  from 
the  artery,  anff  prefled  towards  thofe  places  which  Hand  in 
need  of  reparation  by  the  force  of  the  neighbouring  arteries 
and  compreffing  mufclcs,  its  aqueous  part  being  prefled  out 
and  reforbed.  The  gluten  repairs  molt  of  the  organic  parts, 
tendons,  and  membranes  j being  formed  into  a new  cellular 
texture,  as  in  the  fcetus. 

The  wafte  which  takes  place  in  moveable  parts  adhering  by 
their  other  extremity  to  the  reft  of  the  body,  can  be  repaired 
by  protrufion  alope,  while  the  lymph  fills  up  the  intervals  or 
hollows  that  are  thus  produced. 

When  the  growth  of  the  body  can  proceed  no  farther,  obe- 
fity  is  produced,  which  is  a kind  of  imitation  of  real  growth. 
This  proceeds  from  the  fat  generated  by  the  aliment ; which 
by  rpafon  of  the  impetus  of  the  blood  being  lefi'ened,  and  its 

entering 


Chap.  IV-  OF  LIFE  AND  DEATH.  b9 

entering  the  fmalleft  veflels  with  more  difficulty,  is  carried  t;o 
the  fides  of  the  veflels  ; enters  the  lateral  ones  and  the  inorga- 
nic pores  of  the  arteries ; exfudes  into  the  cellular  texture ; 
and  there,  the  power  of  conquaflation  of  the  blood,  and  the 
abforption  by  the  veins,  being  now  diminifhed,  the  fat  is  con- 
fequently  colle£l:ed. 

We  feel  the  beginnings  of  decay  even  in  youth  itfelf.  Even 
in  that  blooming  feafon,  the  folid  elements  of  the  body  are 
augmented,  the  chinks  through  which  the  humours  flow  are 
lefiened,  fmall  veflels  are  obliterated,  and  the  greater  attraction 
of  the  cellular  texture  has  added  a denfity  to  the  whole  body. 
Throughout  the  whole  body,  that  hardnefs  occafioned  by  age 
is  very  confpicuous,  in  the  bones  now  wholly  brittle,  in  the 
flan,  in  the  tendons,  in  the  conglobate  glands,  in  the  arteries, 
and  likewife  in  the  weight  of  all  the  parts,  and  of  the  brain  it- 
felf. The  parts  moll  exercifed  by  motion  fooneft  grow  rigid, 
as  is  obffirvable  in  thofe  limbs  of  mechanics  which  are  molt 
ufed  in  their  feveral  occupations. 

Moreover,  the  arteries  alfo  continue  to  become  more  denfe, 
more  narrow,  and  even  to  be  quite  filled  up,  as  well  by  the 
internal  preflure  of  the  blood  flowing  through  the  large  arte- 
rial tube,  as  by  the  attraaion  of  the  cellular  texture  of  which 
the  greater  part  of  the  artery  confifts.  An  infinite  number  of 
parts  of  the  cellular  texture  ceafe  to  be  nouriffied ; for  the 
fmalleft  arteries,  which  hitherto  brought  them  nouriffiment, 
are  now  obliterated,  and  ceafe  to  convey  more  nouriffiment.3 
The  extending  force  being  removed,  the  cellular  flocculi  draw 
themfelves  together,  comma  the  little  fpaces  intercepted  be- 
tween  them,  degenerate  into  membranes,  or  fubftances  of  a 
hard  texture,  which  intercept  and  as  it  were  choak  up  other 
veflels.  The  gelatinous  vapour  likewife  concretes  in  the  fmall 
hollows  of  the  cellular  texture,  and  unites  with  the  fides  of 
thefe  hollows  into  a hard  folid.  The  mufcles  degenerate  in- 
fo hard  denfe  tendons  deftitute  of  all  irritable  power,  becaufe 
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the  blood  which  they  contained  is  expelled,  and  their  fibres 
are  condenfed. 

At  the  fame  time  the  nerves  become  more  and  more  callous 
to  the  impreffions  of  the  fenfes,  and  the  mufcles  grow  lefs  fen- 
fible  to  the  follicitations  of  the  animal  powers  ; thus  the  con- 
tractile force  of  the  heart,  the  frequency  of  its  pulfations,  and 
confequently  the  whole  force  which  drives  the  blood  into  the 
fmalleft  vefTels,  are  diminifhed. 

The  quantity  of  humours  is  diminifhed  in  a denfe  body, 
as  is  evident  in  the  perfpiration,  femen,  humours  of  the  eye, 
and  of  the  conglobate  glands;  the  vapour  alfo  which  bedews 
the  folid  parts  of  the  body  every  where  decreafes.  For  this 
reafon,  nutrition  now  languilhes,  becaufe  there  are  more  parts 
of  the  body  which  require  nourifhment,  and  lefs  nutritious 
juice. 

Nor  is  the  quantity  of  humours  only  diminifhed  : they 
themfelves  are  likewife  corrupted.  They  were  mild  and  vifeid 
in  children  : but  thefe  fame  humours  are  in  old  men  acrid, 
fait,  fetid,  with  a great  quantity  of  earth.  This  circumftance 
is  owing  to  the  ufe  of  fait  or  putrid  food  which  generate  acri- 
mony in  the  fluids  ; and  the  acrimony  by  a continual  ufe  of 
vitiated  aliments  perpetually  increafcs,  being  at  the  fame  time 
augmented  by  a decreafed  perfpiration  and  alvine  evacuation 
neceflary  for  carrying  off  the  putrid  liquamen.  Hence  the 
fetor  of  the  urine,  of  the  breath,  and  the  difficult  healing  of 
wounds. 

But  the  worft  quality  of  the  humours  is,  that  they  a- 
bound  with  earthy  particles,  which  are  either  fuch  as  are  col- 
lected infenfibly  from  the  aliments  after  the  fecretions  have  be- 
come lefs  free,  or  fuch  as  arc  carried  off  from  the  folid  parts 
and  returned  into  the  blood  ; as  is  proved  by  the  prefence  of 
earth  in  fome  difeafes,  and  by  the  nature  of  the  gouty  earth. 
The  quantity  of  this  earth  is  continually  increaftng,  efpecially 
jf  the  nutritious  liquor  abounds  with  it,  hence  the  brittlencfs 
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of  the  bones,  and  the  hardnefs  of  all  the  other  parts,  increafes. 
This  earth  is  likewife  every  where  depofited  in  the  cellular 
texture,  but  chiefly  in  the  coats  of  the  arteries,  and  produces 
crufts,  which  are  firft  callous,  and  then  of  a bony  or  ftony  na- 
ture. 

The  hardnefs  or  rigidity  of  the  whole  body,  the  decreafe  of 
the  mufcular  powers,  and  the  debility  of  the  fenfes,  conftitute 
«Id  age , — an  evil,  alas  ! which  fooner  or  latter  attends  ’every 
mortal : it  makes  an  earlier  attack  on  thofe  who  have  been  fub- 
je£led  to  violent  labour,  or  given  themfelves  up  to  pleafure, 
or  lived  upon  unwholefome  diet ; than  on  thofe  who  have  fol- 
lowed a moderate  way  of  life,  and  ufed  temperance  in  their 
diet,  or  if  they  have  removed  from  a cold  to  a warm  coun- 
try. 

If  thefe  caufes  continue  their  operation  of  rendering  the 
-matter  of  the  body  more  denfe,  of  diminifhing  its  irritability, 
and  augmenting  the  quantity  of  earth,  it  is  not  poflible  but 
decrepid  old  age  muft  follow.  In  it  the  fenfes  are  almoft  de- 
ftroyed,  the  natural  power  of  the  mufcles  is  exremely  weak, 
the  limbs  lofe  their  ftrength,  the  feet  efpecially  are  not  fuffi- 
cient  for  fupporting  and  dire&ing  the  body.  The  callous  in- 
fenfibility  of  the  nerves  cannot  be  incited  to  perform  the  office 
of  generation:  the  very  inteftines  become  inactive,  and  refufe 
to  anfvver  to  the  accuftomed  felicitations  : by  the  induration 
of  the  cartilages  interpofed  between  the  vertebrae,  the  body- 
bends  forward  ; by  the  falling  out  of  the  teeth,  the  jaws  but 
ill  fupport  the  wrinkled  lips  ; and  laftly,  the  heart  lofes  one 
half  of  the  frequency  of  its  pulfation,  which  it  had  in  the  in- 
fant ftate. 

Thus,  at  laft  natural  death  neceffarily  follows;  but  very  ma- 
ny people  are  carried  off  before  this  time  by  difeafes.  Scarce 
one  in  a thoufand  exceeds  the  age  of  90  : one  or  two  perhaps 
may  be  found  in  a century  that  live  to  the  age  of' 150.  Man 
is  long  lived  when  compared  with  other  animals ; he  is  alfe 
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more  tender  than  any  of  them,  has  loofer  flelh,  and  fofter 
bones.  Among  the  long-lived  people,  it  is  not  eafy  to  fay 
what  was  the  caufe  of  that  privilege.  England  feems  to  ex- 
cel all  other  nations  in  producing  old  men ; and  in  general 
the  inhabitants  of  temperate  climates  live  longed.  The  com- 
monalty has  almoft  folely  afforded  thefe  rare  examples  of  lon- 
gevity already  mentioned  ; as  indeed  from  the  more  numerous 
clafs,  we  might  expeft  a greater  number  of  examples.  So- 
briety ; a moderate  and  not  very  rich  diet ; a mildnefs  of  man- 
ners ; a mind  not  endowed  with  very  great  vivacity,  but  cheer- 
ful, and  little  fubje£l  to  care  ; all  conduce  to  long  life.  A- 
mong  animals,  fowls  are  longer  lived  than  many  others,  but 
filhes  the  mod  of  all ; the  latter  have  the  fmalled  heart,  and 
the  flowed  growth,  and  their  bones  are  never  hardened. 

Death  happens  fometimes,  but  rarely,  from  mere  old  age.- 
This  we  fay  happens  when  the  powers,  fird  of  the  mufcles 
fubjedt  to  the  will,  then  of  thofe  that  are  fubfervient  to  the 
vital  functions,  and  ladly,  of  the  heart,  gradually  fail ; fo  that 
old  men  ceafe  to  live  through  mere  weaknefs,  rather  than 
through  the  opprefhon  of  any  difeafe.  We  have  often  obfer- 
ved  the  fame  kind  of  death  in  brutes.  The  heart  becomes  un- 
able to  propel  the  blood  to  the  extremities,  the  pulfe  and  heat 
defert  the  feet  and  hands  ■,  yet  the  blood  continues  to  be 
fent  from  the  heart  into  thofe  arteries  that  are  next  to  it,  and 
to  be  again  carried  back  to  it : thus  the  flame  of  life  is  fupport- 
ed  for  a little  while  •,  but  it  is  foon  extinguifhed,  for  the  heart 
itfelf  being  totally  deprived  of  its  powers,  and  not  irritable  by 
the  blood  to  any  elTedlual  motion,  cannot  drive  the  blood 
through  the  lungs,  that  the  aorta  may  receive  its  due  quanti- 
ty. The  utmod  force  of  refpiration  is  exerted  in  order  to  o- 
pen  a paflage  to  the  blood  through  the  lungs,  until  even  the 
powers,  given  by  nature  for  performing  the  action  of  infpira- 
tion,  become  unequal  to  their  tafk,  and  ceafe  altogether. 
The  left  fide  of  the  heart  neither  receives  blood,  nor  is  irritated;, 

and 


LIFE  AND  DEATH: 


Chap.  IV. 


73 


and  therefore  remains  at  reft ; the  right  ventricle,  and  laftly 
the  auricle  of  the  fame  fide,  for  a while  receive  the  blood 
brought  by  the  veins  from  the  cold  and  contracted  limbs, 
and  being  thus  irritated  they  continue  to  beat  weakly. 
But  laftly,  when  the  reft  of  the  body  has  become  perfectly 
cold,  and  the  fat  itfelf  congealed,  even  this  motion  ceafes,  and 
death  becomes  complete. 

We  would  call  that  death,  when  the  whole  irritable  nature 
has  left  the  heart ; for  the  mere  refting  of  the  heart  is  not 
without  hope  of  a revival  of  motion  : neither  does  the  putre- 
faction  of  any  part  of  the  animal  body  demonftrate  the  death 
of  the  whole  animal ; nor  does  its  infenfibility  or  coldnefs  do 
fo;  but  all  thefe  circumftances  joined  together,  and  perpetually 
increafing,  with  the  ftiffnefs  which  follows  the  coagulation  of 
the  fat  by  reft  and  cold,  can  only  be  admitted  figns  of  death  in 
any  doubtful  cafe. 

The  dead  body  now  haftens  to  putrefaction.  The  fat,  wa- 
ter, and  gluten,  in  confequence  of  feparation  and  dilTolution, 
evaporate  : the  earth,  deprived  of  its  bonds  of  union,  infenfibly 
moulders  away,  and  mixes  itfelf  with  the  duft  : the  fpirit  de- 
parts whither  God  hath  deftined  it.  By  death  it  is  indeftruc- 
tible  ; as  may  be  proved  by  an  attention  to  the  following  faCt, 
that  many  dying  people,  though  their  bodily  powers  are  wafted, 
and  their  bodies  are  even  decayed,  give  evident  figns  of  a fe» 
tene,  vigorous,  and  happy  mind. 


CHAP.  V; 

Of  the  Arteries  in  general. 

rJ''HE  arteries  are  long  extended  cones,  whofe  diameters 
decreafe  as  they  divide  into  more  numerous  branches : 
but  where  the  arteries  run  for  fome  length,  without  giving  oiT 
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large  branches,  their  convergency,  if  any,  is  not  very  evident- : 
at  tlieir  extremities  they  are  cylindrical,  or  very  imperceptibly 
diminiffied,  and  are  called  capillaries , which  admit  only  of  a 
fingule  globule  of  blood  at  once,,  and  whofe  tran-fverfe  fe&ion 
is  always  circular.  Where  the  arteries  fend  off  large  branches, 
the  cavity  is  there  ftiddenly  diminilhed,  in  fo  much  that  the  ar- 
teries might  be  taken  for  a chain  of  cylinders,  of  which  every 
one  is  narrower  than  the  preceding.  If  you  reckon  them 
cones,  then  the  common  bafis  of  the  cone  in  all  arteries  is  ei- 
ther in  the  one  or  the  other  ventricle  of  the  heart ; and  the  a- 
pex  of  the  cone  terminates  either  in  the  beginning  of  the  veins, 
or  in  the  beginning  of  the  cylindrical  part  of  the  artery,  or  in 
the  exhaling,  veffel,.  unlefs  it  is  cylindrical'.-  Infome  places 
they  feem  to  diverge  or  dilate  ; at  leaft  they  become  there  of  a 
large  diameter,  after  they  have  been  filled  or  diftended  with 
wax  ; which  poflibly  may  arife  from  fome  ftoppage  of  the  wax, 
by  whofe  impvdfe  that  part  of  the  length  of  the  artery  becomes 
more  diftended  than  the  reft.  Examples  of  this  kind  we  have 
in  the  bafilar  artery  at  the  bafis  of  the  fkull,  in  -the  fplenic  ar- 
tery, in  the  flexure  of  the  carotid  artery,  according  to  Mr  Cow- 
per’s  injections  *,  in  the  humeral  artery  near  its  divifion  ; and, 
laftly,  unlefs  thefe  experiments  deceive  us,  in  the  fpermatic  ar- 
teries. The  arteries  are  univerfally  wider  at,  than  a little  be- 
fore, a ramification.. 

The  arteries  have  ..no  external  proper  coat  univerfally  ex- 
tended over  them,  but  the  office  of  fuch  a coat  is  fupplied  to 
lome  of  them  by  one  fingle  external  and  incumbent  integu- 
ment, which  in  the  thorax  is-  the  pleura,  and  in  the  abdomen 
the  peritonaeum.  In  the  neck,  arm,  and  thigh,  a fort  of  thick- 
er cellular  fubftance  furrounds  the  arteries.  The  membrane 
of  the  pericardium,  which  on  all  fides  furrounds  the  aorta,  re- 
turns back  with  the  veffels  to  the  heart.  The  dura  mater  im- 
parts a capfule,  that  furrounds  the  carotid  artery  as  it  pafies 
' #ut  through  a hole  in  the  ikull.  Eut  the  firft  true  external 
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membrane  common  to  the  arterial  tube  in  all  parts  of  the  body, 
ih  the  cellular  fubftance,  which  infome  parts  (as  in  the  thorax) 
we  fee  Teplen-ifhed  with  fat. 

This  cellular  coat  is,  in  its  external  fur  face,' of  a -more  lax 
texture,  full  of  a great  many  fmall  arteries  ami  veins ; 
and  it  has  nerves  running  through  its  fubftance,  which  are 
none  of  the  fmalleft.  There  is  fometimes  fo  much  of  this  cel- 
lular fubftance  about  the  artery,  as  -might  occafion  us  to  think 
it  hardly  belonged  to  the  veffel  as  an  external  coat  or  lamella, 
but  rather  as  fome  foreign  net-work  added  to  it.  Thus  we 
find  it  in  the  arteries  of  the  neck,  groins,  and  fubclavians  ; in 
the  mefenteric,  cadiac,  and  hepatic  arteries  •,  'where  it  is  chief- 
ly interwoven  with  long  fibres.  Thefe  are  the  vaginae  or  cap- 
•fules  of  the  arteries,  formerly  obferved  by  fome  eminent  ana- 
tomifts,  and  .which,  according  to  Wrifberg,  are  beft  feen  in 
young  animals,  or  in  fuch  as  have  laboured  under  a congeftion 
•or  kind  of  fuffocation. 

As  this  cellular  coat  advances  more  inward,  it  becomes 
more  denfe,  folid,  and  of  the  cotififtence  of  felt,  and  may  be 
called  the  proper  coat  of  the  artery.  That  there  is  no  tendi- 
nous coat  of  the  arteries  diftin£t  from  this  laft  part  of  the  cellu- 
lar fubftance,  is  evident  from  maceration,  whereby  the  inner 
ftratum  of  this  arterious  tunic  changes  into  a cellular  fabric, 
which  may  be  divided  into  feveraf  layers. 

Within  the  former,  there  is  a coat  of  mufcular  fibres, 
which  are,  in  general,  imperfect  -circles  : that  is  to  fay,  no  fibre 
any  where  makes  a complete  circle  round  the  veflel ; but  a. 
number  of  fegments  conjoined  together,  with  their  extremities 
turned  off  fideways,  feem  to  form  one  ring  round  the  artery. 
Thefe  fibres,  in  the  larger  arterial  trunks,  from  many  ftrata,  ap- 
pear of  a reddifh  colour,  and  are  remarkably  firm  and  folid  ; 
but  in  the  fmaller  arteries  they  are  by  degrees  more  difficult 
to  demonftrate  ; and  they  feem  to  be  wanting  in  the  arteries  of 
finall  animals.  Dr  Haller  has  never  obferved  them  to  run  along 
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the  veffel  lengthways.  Under  thefe  membranes,  but  rather  dif-. 
ficult  to  demonftrate,  is  an  exceeding  fhort  cellular  texture,  in- 
to which  a chalky  concreting  matter  is  poured  when  an  arte- 
ry oflifies. 

The  inncrmojl  coat  of  the  artery  is  thin,  and  finely  polifhed 
by  the  blood  running  in  it ; it  fqrms  a continued  incruftation 
that  every  where  lines  the  flefhy  fibres,  which  are  not  very  con- 
tinuous one  to  the  othev,  and  prevents  the  blood  from  infinu- 
ating  itfelf  into  the  fpaees  between  them:  It  is  every  where 
fmooth  and  without  valves ; although  in  fome  places  there  are 
peculiar  eminencies  that  form  a kind  of  folds  ; thefe  folds,  at 
the  origin  of  branches  are,  by  a mechanical  neceffity,  formed  in- 
to femicircles,  efpecially  in  the  larger  branches,  thofe,  for  in- 
flance,  which  come  from  the  arch  of  the  aorta.  Y et,  in  arte- 
ries of  the  vifcera,  the  innermoft  coat  is  foft,  lax,  wrinkled, 
and  almoft  friable,  efpecially  in  the  duttus  arteriofus. 

The  arteries  themfclves  have  arteries  which  are  more  parti- 
cularly fpread  through  their  external  cellular  coat,  which  fpring 
on  all  fides  from  the  next  adjacent  fmall  arterial  trunks  : they 
are  numerous,  branchy,  and  like  net- work  ; they  are  very  mi- 
nute, but  plainly  appear,  even  in  the  foetus,  without  injection. 
Nerves  alfo  defcend,  for  a long  way  together,  through  the  fur- 
face  of  the  artery,  and  at  laft  vanifh  in  the  cellular  fubftance 
of  the  veffel j of  which  we  have  a fpecimen  in  the  external 
and  jnternal  carotids  and  in  the  arch  of  the  aorta ; and  Dr. 
Waller  has  fhewn  them  in  feveral  arteries  in  the  thorax  and  ab- 
domen. Do  not  the  arteries  feem  to  derive  from  thefe  nerves 
a mufcular  and  convulfive  force,  very  different  from  that  of 
their  finipie  elaflicity  ? Does  not  this  force  fhew  itfelf  plainly 
enough  in  fevers,  faintings,  palfies  accompanied  with  atrophy, 
and  paflions  of  the  mind  ? Haller  confiders  the  artery  as  being 
in  a manner  iftfenfible  and  unirritable  ; and  if  it  is  conflridted 
by  the  application  of  pcilbns,  he  fays  it  has  every  property  of 
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the  dead  fkin.  This,  however,  is  not  agreeable  to  the  opinions 
of  the  prefent  phyfiologifts. 

The  feSlions  of  the  arteries  are  Circular,  beqaufe  they 
are  elaftic  ; and  this  is  the  reafon  why,  from  the  fmall  ar- 
teries of  the  teeth,  hemorrhagies  are  fome times  fatal.  The 
aorta,  indeed,  of  the  thorax  and  abdomen,  the  carotids  of  the 
neck,  and  fome  other  arteries  of  the  dead  body,  from  their  lef- 
fened  extenfion,  appear  fomewhat  flat  or  deprefied  but  their 
round  figure,  or  circular  fection,  is  every  where  reflored  by  in- 
jection. Their  elajlicity  is  alfo  evident  by  that  powerful  com- 
preflure,  which  a fegment  of  a large  2rtery  makes  upon  the  fin- 
ger that  diftends  it,  and  which  is  much  flrongcr  in  a dead  th-vt 
in  a living  body.  In  the  living  body,  indeed,  this  force  yie\$S 
to  that  of  the  heart ; but  inftantly  recovers  itfelf  when  the 
heart  is  relaxed,  and  reftores  the  artery  to  its  former  dianrifcter; 
and  this  makes  the  pulfe,  which  all  arteries  poffefs,  although 
the  fyftole  and  diaftole  can  be  perceived  by  the  finger,  only  in 
the  larger*  not  in  the  fmaller  ones  : in  the  ultimate  inflection 
of  the  arteries,  the  pulfe  totally  vanifhes  ; but,  by  aft  increafed 
motion  of  the  blood,  even  the  lefler  arteries  make  a violent 
pulfation,  as  we  fee  in  an  inflammation,  or  in  preflure  depend- 
ing on  an  internal  caufe.  Thefe  veffels  ftrongly  contract' 
lengthways,  and  are  rendered  Ihorter  on  difledtion. 

Thcfrength  of  the  arteries  is  confiderable  enough  : but  as  the 
denfe  hard  net-work  of  the  outer  cellular  coat  refufes  to  yield 
to  a diftending  force,  it  breaks  without  much  difficulty,  and  al- 
molt  eafier  tl\an  the  coats  of  the  veins ; and  hence  aneurifms 
arife.  But,  in  general,  the  trunks  are,  in  all  parts  of  the  body. 
Weaker,  and  the  branches  ftronger,  in  their  coats  ; whence  the 
'impulfe  of  the  blood  may  exert  a confiderable  effect  upon 
the  former,  but  leaft  of  all  on  the  arteries  of  the  limbs. 
Hence  it  is,  that  aneurifms  are  moft  frequently  formed  near 
the  heart ; for,  in  the  lower  extremities,  and  in  the  fecreting 
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organs  the  drength  of  the  arteries,  and  of  the  veins  too,  is 
much  increafed. 

Nature  has  difperfed  the  arteries  through  the  whole  ani- 
mal body,  e-xcept  in  a few  membranes  where  they  have 
not  yet  been  obferved.  She  hath  difpofed  of  the  trunks, 
every  where,  in  places  of  fafety;  becaufe  wounds  in  the  fmal- 
ler  trunks  are  always  dangerous,  and  in  the  larger  trunks  fre- 
quently mortal.  The  Ikin  is  fpread  with  numerous  fliort  and 
fmali  arterial  branches  ; but  the  larger  trunks,  defended  by  the 
' Ikin  and  mufcles  creep  along  near  the  bones.  In  general,  the 
arteries  are  in  proportion  to  the  parts  of  the  body  to  which 
they  are  lent.  The  •large-ft  go  to  the  fecretory  organs,  the 
tviin,  and  fpleen  ; the  IciTcr  ones  to  the  mufcular  parts. 

The  proportion  of  the  cavity  of  the  artery  to  its  folid  part  is 
not  i-very  where  the  fame,  nor  is  it  conftant  even  in  the  fame 
artery.  This  proportion,  in  the  fird  .place,  is  lead  of  all  at  the 
heart,  and  increafes  as  the  arteries  remove  farther  from  it. 
Secondly,  in  a full-fed  plethoric  animal,  whofe  blood  paffes 
freely,  and  with  great  force  through  its  arteries,  the  propor- 
tion of  the  folid  parts  of  thefe  veffels  is  lefs  than  in  a famifhed 
extenuated  animal,  whofe  blood  has  a feeble  motion. 

Branches  are  lent  from  the  trunks  of  all  the  arteries,  and 
the  branches  are  again  fubdivided  almod  without  end.  The 
fedtions  of  any  two  branches  taken  together,  exceed  that  of 
the  trunk  from  whence  they  proceed,  in  the  proportion  of 
•three  to  two,  or  fomewhat  lefs.  Every  trunk  juft  above 
its  divifion  is  fomewhat  broader  or  more  expanded  than 
at  a little  didance  from  the  divifion.  The  angles  at  which 
the  branches  go  out  from  their  trunks,  are  generally  acute,  ei- 
ther half  right  angles,  or  nearly  fo  ; which,  as  we  learn  from 
mechanics,  is  the  angle  in  which  projedliles  are  carried  to  the 
greated  didance.  "We  have  indances  of  their  going  off  at  right 
jingles,  or  nearly  fo,  in  the  lumbal  or  intercodal  arteries;  of 
their  going  off  in  a retrogadc  or  rcflc&ed  courfe,  we  have  one 
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inftance  in  the  coronaries  of  the  heart,  and  another  in  the  fph 
nal  arteries,  which  are  produced  by  the  vertebrals.  But,  ge- 
nerally fpeaking,  thofe  which  are  efteemed  retrogade  or  reflec- 
ted, were  fent  off,  at  their  origin,  in  acute  angles  ; fuch  as  the 
afcendir.g  artery  of  the  pharynx,  the  defcending  one  of  the 
palate,  the  umbilical  mammary  arteries,  and  the  nutritious  ar- 
teries of  the  large  bones.  Laftly,  we  often  obferve  large 
branches  ariling  at  a lefs  angle,  and  fmaller  ones  at  a greater 
angle.  We  rarely  obferve  two  arteries  of  a large  diameter  run 
together  into  one  trunk.  An  example  of  this,  however,,  we 
have  in  the  artery  formed  by  the  junftion  of  the  vertebrals; 
In  the  fmaller  ones  it  is  frequent ; as  in  both  the  fpinal  arte- 
ries, and  that  of  the  fincipital  foramen.  The  arteries  often 
have  ferpentme  flexures,  efpecially  thofe  that  are  diftributed 
on  parts  fubjedt  to  much  motion  or  to  an  increafe  of  fize,  as 
the  arteries  of  the  large  inteftines,  womb,  face,  fpleen,  lips* 
and  iris.  Arteries,  that  are  redlilineal  in  a natural  ftate,  be- 
come ferpentine,  if  they  are  much  diftended.  Arteries  are. 
fometimes  twilled  or  writhed,  as  the  carotids  under  the  ma- 
millary procefs. 

Arteries  are  frequently  conjoined  by  intermediate  branches* 
by  a twig  of  fome  certain  artery  running  to  meet  one  of  the 
fame  kind  from  another  neighbouring  artery,  and,  by  joining 
together  with  that,  they  both  form  one  trunk.  Inllances  of  this 
kind  we  have  among  the  large  trunks  in  the  inteftines,  among 
the  middling  ones  in  the  kidneys,  womb,  &c.  and  among  the. 
fmaller  in  all  parts  of  the  body  •,  infomuch  that  there  is  no 
part  of  the  human  body,  wherein  the  neighbouring  arterial 
trunks,  whether  of  the  fame  or  of  different  denominations* 
do  not  form  anaftomofes  or  joinings  one  to  another  by  inter- 
mediate branches.  Of  rings  diverging  laterally  from  the  arte- 
ries, and  returning  into  themfelves,  we  have  inllances  in  the 
eye  and  brain.  The  extremities  of  the  arteries,  which  are  ei- 
ther cylindrical  or  nearly  fo,  fend  off  fmaller  branches  in  great- 
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er  abundance  than  the  large  arteries  do,  and  thefe  extremely 
fmall  ramifications  anaftdmofing  with  one  another  form  a kind 
of  net-work ; as  we  fee  more  particularly  in  all  membranes. 
By  this  means,  though  the  paflage  from  the  heart  to  any  part 
of  an  artery  is  obftrudted,  the  blood  may  neverthclefs  flow 
through  the  arteries  which  are  near  the  obftructed  one. 
Thus  a gangrene  or  languor  of  the  ,part  is  very  ftrongly  pre- 
vented, and  the  obftru&ion  is  more  eafily  refolved  by  the  re- 
pulfion  of  the  obftacle  into  the  larger  part  of  the  trunk. 

Laftly,  one  of  the  leaft  arteries  is  either  changed  by  a con- 
tinuation of  its  canal  into  a vein,  in  fuch  a manner,  that  the 
ultimate  little  artery,  which  is  generally  reflected,  having 
paflfed  the  angle  of  its  refledtion,  becomes  now  a fmall  vein ; or 
elfe  a branch,  fent  out  at  right  angles  from  the  artery,  is  in- 
ferted  by  a like  angle,  into  the  branch  of  a fmall  vein.  Both 
thefe  kinds  of  mechanifm  are  demonftrated  to  us  by  the  mi- 
crofcope,  and  the  eafy  return  of  inje&ions  through  the  veins 
intot  he  arteries.  We  fometimes  fee  thefe  veflels  large  e~ 
nough  to  receive  only  one,  and  fometimes  feveral  blood-glo- 
bules at  a time.  A large  artery  is  never  obferved  to  open  in- 
to a vein. 

In  the  vifcera,  we  find  the  fmall  arteries  difpofed  not  fo 
..much  in  net  work  as  in  a fabric  of  a peculiar  kind,  wherein 
the  fmall  branches  defcend  very  thick,  or  in  clufters  parallel 
to  the  trunk,  fo  as  to  refemble  brufhes,  a variety  of  little  trees 
or  bufhes,  fmall  ferpents,  or  threads,  according  to  the  various 
difpofition  of  the  parts. 

Sometimes  the  arteries  end  in  another  manner,  namely,  by 
by  being  converted  into  veflels  of  the  fmaller  kinds,  which  are 
continuous  to  the  arteries,  and  indeed  real  arterial  trunks ; as 
may  be  obferved  in  the  ophthalmic  artery,  by  tracing  the  ar- 
teries of  the  tunica  choroides,  or  the  eolourlefs  ones  of  the 
circle  of  the  uvea  and  iris.  That  a net  work  of  pellucid  arte- 
ries is  continuous  with  the  red  branches  of  the  ophthalmic  one, 
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is  evident  from  inflammations,  and  the  rednefs  of  die  parts 
when  relaxed  by  vapour  or  by  cupping ; from  repletion,  and 
the  microfcopical  experiments  of  Lieberkuhn  upon  frogs,  in 
which  colour lefs  globules  were  feen  to  pafs  from  a red  artery 
into  a lateral  veflel.  In  a fabric  of  this  kind  the  red  blood  is 
eafilv  forced  into  the  fmaller  veflels. 

In  other  places  the  fmaller  veflels  feem  to  proceed  laterally  as 
branches  from  the  trunks  of  the  leaft  fanguineous  arteries ; and 
thefe  again  are  drawn  out  into  trunks  ftill  fmaller.  Thefe  are  cal- 
led excretory  duffs.  It  is  with  difficulty  that  thefe  veflels  are  filled 
with  red  blood ; of  this,  however,  we  have  examples  in  the 
kidneys,  the  liver,  and  the  breafts.  Indeed  the  blood,  when  vi- 
tiated, penetrates  the  excretory  du£ts  of  the  whole  body, 
even  without  hurting  the  veflels  ; nor  is  that  aberration  found 
to  be  produ&ive  of  any  evil  confequence  after . the  diforder  of 
the  blood  is  Cured. 

Another  termination  of  the  arterial  extremities  is  into  the 
exhaling  veflels;  and  this  manner  of  their  ending  is  very  fre- 
quent in  all  parts  of  the  body.  The  whole  fkin,  all  mem- 
branes of  the  human  body  which  form  any  clofe  cavity,  all  the 
ventricles  of  the  brain,  the  anterior  and  polterior  chambers  of 
the  eye,  all  the  adipofe  cells  and  pulmonary  veficles,  the  whole 
cayity  of  the  ftomach  and  inteftinal  tube,  and  the  trachea,  arc 
all  of  them  repleniffied  with  .exhaling  arteries  of  this  kind. 
Thefe  emit  a thin,  watery,  gelatinous  humour,  which,  by 
congeftion,  flagnation,  or  excefs,  is  converted  into  a watery 
but  coagulable  lymph,  as  we  fee  in  feveral  difeafes,  and  in 
death.  The  exhalants  are  eaffly  demonftrable  from  the  wa- 
tery fweat  that  enfues  after  injetting  the  arteries  with  any  warm 
liquor.  In  fome  places, they  exhale  indeed  not  a thin  vapour,  but 
blood  itfelf,  as  we  fee  in  the  heart,  the  cellular  fabric  of  the 
penis,  urethra,  clitoris,  and  nipple  of  the  female  breaft  ; in 
all  which  blood  in  its  natural  Hate  is  poured  out.  Poes 
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not  every  fecretion,  that  is  made  in  true  glands,  or  hollow 
cryptse,  bear  fome  analogy  to  this  exhaling  fabric  ? 

Whether  or  no,  in  all  parts  of  the  human  body,  do  the  pel- 
lucid veflels,  arifing  from  the  fanguine  ones,  and  carrying  a 
humour  thinner  than  blood,  again  fend  out  fmaller  veflels;  to 
be  fubdivided  into  ftill  fmaller  orders?' We  feem,  indeed, 
not  to  want  examples  of  this  circumftance.  Several  anato- 
mifts  have  feen,  in  various  parts  of  the  body,  a new  rife  of 
blood-veflels,  after  the  courfe  of  the  blood  to  the  heart  had 
been  obftru&ed.  That  an  aqueous  vapour  is  fecreted  by  very 
fine  veflels,  from  the  colourlefs  arteries  of  the  iris,  is  very  pro- 
bable. We  are  almoft  certain  that  the  red  coloured  veflels  in 
the  cortical  fubftance  of  the  brain,  feparate  a juice  pervading 
the  medullary  fubftance,  by  the  intermedium  of  another  order 
of  veflels;  and  that  an  eryfipelas,  or  yellow  inflammation  arifes 
from  the  impaftion  of  yellow  globules  into  the  fmaller  veflels. 

It  may  then  be  afked,  if  there  are  not  yellow  arterious  vef- 
fels  of  a fecond  order,  which  fend  oif  lymphatic  ones  of  a third 
order,  from  whence  by  degrees  ftill  lefler  kinds  of  veflels  branch 
out  ? Such  a fabric  does  not  feem  agreeable  to  the  very  eafy 
tranfition  that  is  made  by  the  blood,  mercury,  or  wax,  into 
the  exhaling  and  perfpiratory  veflels,  into  the  uriniferous  tu- 
buli,  and  into  the  adipofe  and  pulmonary  cells  ; nor  is  it  very 
difficult  for  the  blood  to  ftray  into  the  ladliferous,  lymphatic,  and 
lachrymal  duefts,  whither  it  ffiould  feem  not  able  to  penetrate 
if  it  had  to  make  its  way  through  any  other  intermediate  vaf- 
cular  fyftem  fmaller  than  the  blood  globules.  Nor  can  this  o- 
pinion  be  admitted,  on  account  of  the  great  retardation  to 
which  the  humours,  in  a third  order  of  veflels  would  be  liv- 
able *,  and  which  would  continually  increafe  in  proportion  to 
the  finallnefs  of  tire  veflels. 
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T he  blood  is  driven  from  the  left  ventricle  of  the  heart  in 
a Terpentine  ftream,  into  the  aorta,  ftriking  firft  againft  the 
right  fide,  and  then  the  left  fide  of  this  great  veflel ; whence  it 
flows  with  repeated  illifions  and  repercuflions  through  the 
whole  arterial  fyftem. 

The  arteries  are,  in  a living  perfon,  always  full  of  blood} 
fince  the  jet  or  ftream  from  an  artery,  is  not  interrupted  by 
alternate  ftops,  while  the  heart  is  inaCtive,  but  flows  on  in  a 
continued  thread.  The  microfcope  alfo  (hews  the  arteries,  in 
living  animals,  to  be  full  both  in  their  fyftole  and  diaftole ; nor 
can  the  circular  fibres  of  the  arteries  fo  far  contraCt  them- 
felves  as  entirely  to  evacuate  thefe  tubes;  Every  contraction 
of  the  ventricle  fends  a new  wave  of  blood  into  the  arteries  , 
this  wave  feldom  exceeds  two  ounces,  and  confequently  bears 
only  a fmall  proportion  to  the  whole  circulating  mafs,  yet  it 
is  fo  forcibly  propelled  by  the  heart  as  to  drive  the  preceding 
waves  before  it.  In  confequence  of  this  propulfion,  the  di- 
menfions  of  the  cylindrical  artery  are  augmented,  the  arterial 
coats  are  prefled  near  each  other,  and  the  ferpentine  flexures 
are  confiderably  increafed  as  we  often  fee  in  inje&ions.  This 
dilatation  of  the  artery,  whereby  its  capacity  is  changed  from 
a lefs  to  a greater  circle  is  called  the  pulfe ; the  diaftole  of 
which  is  an  expanfion  of  the  artery  beyond  its  natural  diame- 
ter. This  aCtion  is  the  charaCteriftic  of  life ; it  refults  from 
the  heart  only,  and  fs  in  nowife  natural  to  the  arteries  them- 
l'elves.  Hence  when  the  motiorT  of  the  heart  is  intercepted, 
whether  by  aneurifm,  ligature,  or  otherways,  pulfation  of  the 
arteries  is  to  be  felt ; and  hence  a fud-den  ceflation  of  the 
pulfe,  by  a wound  through  the  heart.  The  artery  is  pro> 
portionally  more  dilated,  the  more  the  velocity  of  the  new 
wave  exceeds  that,  of  the  former  one. 
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The  fyftole  or  contraction  of  the  artery  follows  the  dilatation 
of  it.  For  the  heart  having  emptied  itfelf,  and  removed  the 
ftimulus  of  the  blood,  comes  into  a quiefeent  Hate.  But  the 
artery,  at  this  fame  time,  by  its  innate  elafticity,  and  by  the  con- 
tractile power  refiding  in  its  circular  .fibres,  irritated  likewife  by 
the  ftimulus  of  the  blood,  contracts  itfelf,  and  expels  as  much 
blood  as  ferved  to  dilate  it  beyond  its  mean  or  natural  diame- 
ter : this  quantity  of  blood  is  either  forced  into  the  fmaller  and 
fcarce-beating  arteriolse,  or  into  the  veins,  as  the  femilunar 
valves  of  the  aorta  oppofe  the  return  of  the  blood.  As  foon  as 
the  artery  has  freed  itfelf  from  this  wave  or  column  of  blood, 
being  no  longer  Simulated  by  diftention,  it  directly  collapfcs 
by  its  own  proper  contractile  force,  and  is  now  again  ready  to 
yield  to  a new  wave  or  column  of  blood  fent  into  it  from  the 
heart  ; whence  follows  a repeated  diaflole  and  fyftole. 

That  the  arteries  thus  contrail:,  and,  by  that  force,  propel 
their  contained  blood,  is  proved  from  their  ftrongly  contractile 
nature ; from  the  evident  remiftion  of  the  dilatation  thev  re- 

* j 

ceive  from  the  heart ; from  the  evacuation  of  the  blood  con- 
tained between  twro  ligatures,  through  the  lateral  branches ; 
from  the  return  of  the  blood  to  the  heart  through  veins  v'hen 
the  artery,  going  to  thefe  viens  is  tied;  from  the  wave  of  blood 
being  greateft  when  the  heart  is  in  its  diaftole,  as  obferved  by 
fome  eminent  anatomifts  : from  the  ftrength  wdth  which  the 
blood  is  ejected  below  a ligature  on  the  aorta ; and  laftly, 
from  the  evacuation  which  the  arteries  make  of  their  contain- 
ed blood,  even  after  death,  into  the  veins,  whereby  thefe 
latter  appear  much  fuller  than  the  arteries. 

The  blood’s  velocity  in  the  arteries  is  diminifhed  during  the 
heart’s  fyftole,  but  increafed  during  its  diaftole  ; at  a medium 
it  is  fomewhat  lefs  than  one  foot  in  a fccond  of  time.  The 
conftant  plenitude  of  the  arteries  renders  it  impolfible  for  us 
to  perceive  any  l'uccelfion  in  the  pulfes  of  different  arteries  -r 
whence  all  the  arteries  of  the  body  feem  to  beat  at  one  and  the 
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fame  inftant,  whilft  the  heart  ftrikes  againft  the  breaft  : and 
yet  there  is  certainly  a fucceflion  in  the  fyftole  of  the  arteries, 
by  which  the  aorta  feems  to  contrail:  fuccefhvely,  as  it  is  filled 
with  blood  expelled  from  the  heart ; fo  that  the  part  of  the  ar- 
tery next  the  heart  is  firft  conftringed,  and  thence  the  arterial 
contracting  force  gradually  proceeds  to  the  extremities.  We 
have  an  inftance  of  this  in  the  inteftines  ; and  very  evidently 
in  infeCts,  who  have  along  fiftulous  and  knotted  heart,  mani- 
feltly  contracting  in  a fucceflion  from  the  beginning  to  the 
end  ; but  in  the  human  arteries  the  fuccefiions  are  fo  quick  as 
to  be  imperceptible. 

The  pulfe  is  continued  to,  and  ends  in,  the  expillary  and  cy- 
lindrical arteries,  or  the  originations  of  the  veins.  We  have  al- 
ready mentioned  the  velocity  with  which  the  blood  comes  from 
the  heart ; but  that  velocity  continually  decreafes.  The  tranf- 
verfefe&ionsof  all  the  arteries  atadiftancefromthe  heart,  are  in 
one  fum  greater  than  the  feCtion  of  the  aorta  *,  and  the  agregate 
area  of  their  feXions  increafes,  but  in  an  uncertain  proportion, 
as  the  diftance  from  the  heart  increafes  : The  velocity  will  con- 
sequently decreafe  as  the  diftance  increafes,  for  it  mull  always 
be  inverfely  proportional  to  the  area  of  the  tube  through  which 
the  fluid  runs.  Again,  the  thicknefs  of  the  coats  of  arteries 
increafes,  as  their  bores  decreafe  •,  and  its  largeft  in  the  leaft 
of  them,  which  tranfmit  only  one  globule  at  a time.  The 
truth  of  this  is  proved  from  anatomy  ; and  from  the  greater  dif- 
ficulty we  find  in  burfting  fmall,  than  large  arteries,  by  inflat- 
ingthem.  Another  caufe  of  the  decreafe  of  the  blood’s  velocity 
is  the  friXion  of  the'globules  againft  the  fides  of  the  veflel ; and 
this  friXion  will  be  very  confiderably  increafed  by  the  length  of 
the  arteries,  by  their  ramification,  by  their  winding  direXion, 
and  alfo  by  their  diminifhed  diameter  and  conical  form.  More- 
over, the  inflexions  and  folds  of  the  veflels,  greatly  flacken  the 
blood’s  motion  ; fince  always  fome  part  of  the  impelling  force 
is  fpent  and  loft  in  removing  the  convex  parts  of  the  folds,  and 
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changing  the  figure  of  the  infle&ed  veflel.  The  angles  alfo* 
formed  by  the  lateral  branches,  greatly  diminifh  the  blood’s 
motion  ; and  that  in  proportion  to  the  fize  of  the  angle.  A 
confiderable  allowance  muft  be  made  for  the  great  vifcidity 
or  tenacity  of  the  blood,  which  entirely  coagulates  by  reft ; its 
circulatory  motion  alone  overcomes  the  mutual  attradlion  of 
its.  parts,  and  prevents  it  from  adhering  to  the  fides  of  the  vef- 
fels  in  a coagulated  ftate,  as  we  fee  in  aneurifms  and  wounds 
of  the  arteries,  and  after  death.  The  oppofition  which  the 
blood  meets  with  in  the  branches  leffens  its  velocity  in  the 
trunk  : and  the  oppofition  of  torrents  of  blood  to  one  another 
in  the  anoftomofes  of  veflels  alfo  deftroys  fome  parts  of  its  mo- 
tion. We  may  eafily  perceive  the  amounts  of  this  retardation 
will  be  very  confiderable,  although  it  be  difficult  to  eftimate  it 
juflly.  In  the  larger  trunks  the  blood  of  a living  animal  flows 
with  the  rapidity  of  a torrent : but,  in  the  leaft  branches,  it 
creeps  along  very  flowly  ; and  begins  to  coagulate.  It  is  alfo 
well  known  to  furgeons,  that  ^ fmall  branch  of  an  artery  near 
the  heart  bleeds  more  dangeroufly  than  a much  larger  one  at  a 
greater  diftance.  The  weight  of  the  incumbent  atmofphere, 
of  the  mufcles  and  flefliy  parts  lying  above  the  artery,  and  the 
contra£lile  power  of  the  veflel  itfelf,  alfo  make  a refiftance  to 
the  heart  *,  but  they  do  not  leflen  the  velocity  of  the  blood,  for 
they  add  as  much  in  the  diaftole  as  they  .diminifh  in  the  fyflole. 

It  is  certain,  however,  from  incifions  made  in  living  animals, 
that  the  Angle  globules  of  blood,  which  move  feparately  in 
the  fmall  veflels,  do  not  lofe  fo  much  of  their  velocity  as,  by 
calculation,  they  ought  to  do.  We  mull  therefore  affign  fome 
caufes  which  leflen  the  decreafe  of  the  blood’s  velocity.  In 
the  firft  place,  the  great  area  of  all  the  fmall  branches  compar- 
ed with  the  area  of  the  trunk,  and  the  exccffive  fmoothnefs  of 
the  inner  coats  of  the  veflels,  both  contribute  to  diminifh  the 
fri£lion.  The  facility  likewife  with  which  the  blood  flows 
through  the  veins,  expedites  its  pafi'age  through  the  little  ar- 
teries, . ■' 
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teries,  immediately  communicating  with  thefe  veins.  No 
great  afiiftance  toward  afcertaining  thefe  particulars  is  to  be 
expected  from  confidering  the  effect  of  ligatures  or  the  weight 
of  the  blood,  the  later  is  capable  both  of  diminifhing  and  acce- 
lerating the  motion  ; nor  can  we  fuppofe  that  in  live  animals 
a great  effect  depends  upon  the  former.  The  power  of  deri- 
vation, whatever  that  is,  and  the  motion  of  the  mufcles,  arc 
capable  of  producing  a new  velocity. 

The  pulfe  therefore  enfues,  becaufa  the  anterior  wave  or  co- 
lumn of  blood  moves  on  flower,  while  the  fubfequent  or  pofte- 
rior  wave  comes  falter ; fo  that  the  preceding  is  an  obltacle  to 
the  confequent  blood.  But  fince  the  force  of  the  heart  weak- 
ens as  the  blood  goes  on,  and  the  contractile  power  of  the  ar- 
teries increafes,  the  excefs  of  the  celerity  of  the  confequent 
wave  pulhed  on  by  the  heart,  above  the  celerity  of  the  ante- 
cedent wave  puflied  on  by  the  contra£tile  power  of  the  artery, 
will  grow  continually  lefs  and  lefs  ; and  when  the  blood  ar- 
rives to  a certain  diftance,  the  celerities  of  both  waves  become 
equal  and  the  pulfation  ceafes.  This  place  of  equality  in  mo- 
tion cannot  be  in  the  larger  and  more  confpicuous  arterial 
branches : for  in  them  the  wave,  laft  coming  from  the  heart, 
moves  quicker  than  what  went  before.  The  inflammatory  pul- 
fation of  the  fmall  arteries  of  the  eye  {hews  that  they  have  a 
pulfe.  We  may  however  fafely  conclude  that  in  the  leaft  red 
arteries,  the  pulfe  at  length  begins  to  vanilh.  This  is  evident 
from  the  equable  motion  of  the  blood,  as  feen  by  a microfcope, 
through  the  arteries  of  a frog.  In  the  larger  veflels,  however, 
fuch  as  may  be  about  the  lixth  part  of  a line  in  diameter,  the 
pulfe  becomes  imperceptible.  In  the  leaft  veins  there  is  no 
fen  Able  pulfation  or  accelerated  motion  of  the  blood,  whilft  the 
heart  contracts,  demonftrable  either  by  the  microfcope  or  any 
other  experiment. 

That  the  blood  prefles  againft  the  Tides  of  the  veins  appears 
from  the  furrows  made  on  the  bones  over  which  they  pafs, 

and 


ss 


Part  VI. 


OF  THE  ARTERIES. 

and  the  fwelling  of  the  veins  on  being  tied.  Why  do  not 
the  veins  beat  ? * The  reafon  feems  to  be,  that  the  blood  is 
more  retarded  immediately  on  its  leaving  the  heart,  than  it  is 
in  the  fmallelt  veffels.  Hence,  the  difference  of  the  velocities 
ot  the  confequent  and  antecedent  waves  is  greatefl  at  the  heart, 
and  grows  gradually  lefs,  till  it  at  laft  totally  vanifhcs.  This 
is  illuflrated  by  the  following  experiment : If  water  be  made 
to  pafs  through  a leathern  tube,  in  a difcontinued  ftarting 
ftream,  and  a fponge  be  fixed  at  the  difcharging  extremity  of 
the  tube,  the  water  will  flow  through  the  fponge  in  a conti- 
nued ftream.  It  is  alfo  illuflrated  by  another  experiment,  in 
which  the  fame  thing  happens,  by  inje&ing  the  mefenteric  ar-  , 
teries  with  an  alternate  impulfion  of  water  ; for  then  the  wa- 
ter flows  out  through  the  veins  in  one  continued  even  ftream. 

The  pulfe  is  therefore  the  meafure  of  the  powers  which  die 
heart  fpends  on  the  blood  ; becaufc  it  is  the  immediate  and 
full  effect  of  thofe  powers.  Hence,  cateris  paribus , the  pulfe 
is  flow  in  the  mod  healthy  people,  where  there  is  no  ftimulus, 
nor  any  unnatural  refiftance  ; and  where  the  heart  is  at  liber- 
ty to  propel  the  blood  with  eafe.  You  muft  except  thofe  cafes 
where  there  is  fome  obftacle  which  prevents  the  blood  from 
entering  the  aorta.  For  this  reafon  the  pulfe  in  afthmatic 
people  is  flow.  A debility  or  infenfibility  of  the  heart,  when 
the  ufual  ftimulus  is  not  capable  of  exciting  it  to  contraction, 
alfo  occafions  a flow  pulfe.  A ftrong  full  pulfe  is  caufed  by 
the  arteries  being  full,  and  the  heart  at  the  fame  time  vigo- 
rous and  powerful ; a fmall  pulfe  by  the  emptinels  of  the  arte- 
ries, and  a leffer  wave  of  blood  fent  from  the  heart.  A hard 

\ * 

pulfe  denotes  fome  obftacle  or  ftimulus  ; or  elfe  that  the  heart’s 
force,  the  thicknefs  of  blood,  or  the  rigidity  of  the  artery  are 
increafed.  A quick  pulfe  denotes  fome  ftimulus,  obftacle,  or 

greater 

* XV e do  not  allow  that  to  be  a pulfe  which  happens  from  refpiration, 
from  the  rejection  of  the  blood  from  the  right  auricle,  or  from  the 
ipufcular  part  of  the  vena  cava. 


OF  THE  ARTERIES. 


89 


Chap.  T. 

greater  fenfibility  or  irritability  of  thelieart.  The  pulfe  is  beft 
felt  where  the  artery  lies  expofed  bare  to  the  touch,  upon 
(ome  refilling  bone ; but  obftrudtions  fometimes  render  the 
pulfe  perceptible,  where  it  is  never  fo  naturally. 

The  pulfe  is  flower  in  animals  as  they  are  larger  or  more 
bulky  j becaufe  their  heart,  in  proportion  to  the  reft  of  the  bo- 
dy, is  lefs  than  that  of  fmaller  animals  *,  it  is  alfo  lefs  irritable, 
and  is  obliged  to  propel  the  blood  to  a greater  diftance  ; whence 
in  large  animals,  the  proportion  between  the  refiftances  to  be 
overcome  and  the  force  of  the  heart  is  lefs  than  in  fmall  ones. 
Hence,  fmall  animals  are  more  voracious  than  large  ones  ; as  ' 
the  w’hale  and  elephant.  The  pulfe  of  a healthful  perfon  in 
the  morning,  beats  at  leaft  65  in  a minute  ; but,  after  the  fa- 
tigue of  the  day,  it  will  beat  80  ; and  again,  by  the  night’s 
reft  or  fleep,  it  will  become  gradually  lefs  frequent,  till  in  the 
morning  you  will  find  it  returned  to  its  primitive  number  of 
65.  For  the  motions  of  the  mufcles,  and  actions  of  the  exter- 
nal and  internal  fenfes,  the  warmth  of  the  atmofphere,  and 
the  adtion  of  the  aliments  urge  the  venal  blood  on  to  the  heart, 
whence  a more  than  ordinary  ftimulus  and  a greater  number 
of  contradlions.  Hence  alfo  thofe  paroxyfms,  or  fits  of  increafe, 
obfervable  in  all  fevers  towards  the  evening.  Sleep  retards 
the  motion  not  only  of  the  blood,  but  of  all  the  other  humours 
and  actions  in  the  body  whatever. 

A frequent  and  a quick  pulfe  arc  often  confounded ; but 
they  are  in  reality  very  different.  The  pulfe  is  quicker  in 
children,  and  becomes  afterwards  flower  in  perfons  as  they 
grow  older.  The  falient  point  beats  134  in  a minute:  the 
pulfe  of  new-born  infants,  120  ; and  qf  old  people  60. 

A feverifh  pulfe  is  ufually  between  96  and  120,  to  which 
number  indeed  it  is  often  increafed  by  laborious  exercifes  a- 
lone  ; if  it  is  increafed  to  130  or  140,  (which  laft  number  we 
have  never  known  it  exceed)  the  patient  feldom  recovers.  The 
pulfe  beats  flower  in  winter,  and  quicker  in  fummer,  by  about 
Vol.  III.  M 10  ftrokes 
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10  ftrokcs  per  minute  •,  and  under  the  torrid  zone,  it  often  in- 
creafes  to  1 20.  The  different  paflions  of  the  mind  varioufly  ac- 
celerate, retard,  and  difturb  the  pulfe.  Whatever  obftrudts  the 
circulation  is  alfo  found  to  accelerate  the  pulfe  ; not  from  the 
laws  of  hydroftatics,  or  on  account  of  the  canal  being  made 
narrower,  nor  from  the  action  of  the  foul  •,  but  by  the  ftrenu- 
ous  and  more  frequently  repeated  contractions  of  the  heart  in 
order  to  free  itfelf  from  ,an  irritating  ftimulus  ; Thus  an  irrita- 
tion from  acrid  blood  is  the  caufe  of  the  frequent  pulfe  in  fe- 
vers. 

The  blood  moves  very  flowly  through  the  leaft  veins,  part- 
ly by  the  force  of  the  heart,  and  partly  by  the  contractile  force 
of  the  arteries.  A renewal  of  the  motion  of  the  blood  in  per- 
fons  drowned,  where,  merely  by  exciting  the  adtion  of  the 
heart,  the  whole  ma£s  is  again  propelled,  is  a proof  of  the  for- 
mer •,  and  the  contraCtile  force  of  the  artery  is  proved  by 
what  has  been  faid  above. 

The  motion  of  the  blood  is  quicker  in  the  larger  veins.  For 
whenever  the  impelling  powers  remain  fulficient,  and  the 
fmall  veffels  are  rendered  narrower,  the  motion  of  their  con- 
tained fluids  mull  of  courfe  be  accelerated  ; fmce  the  fedlion 
of  the  venal  trunk  is  much  lefs  than  that  of  all  its  branch- 
es, in  the  fame  manner  as  that  of  an  artery  is  lefs  than  the  fum 
of  the  branches  into  which  it  divides. 

Since  the  blood  moves  thus  flowly  in  the  leaft  arterial  vef- 
fels and  incipient  veins,  and  as  the  weight  of  the  blood  it- 
felf in  many  places  greatly  hinders  its  return  to  the  heart, 
while,  at  the  fame  time,  the  very  thin  coats  of  the  veins  have 
but  little  contra&ilc  power  ; nature  has  therefore  ufed  various 
precautions,  left,  from  the  flownefs  of  its  motion,  it  fhould  any 
where  ftagnate  or  concrete.  To  obviate  this,  {he  has  fupplied. 
the  veins  with  more  watery  vapours  and  fluxile  lymph,  than 
the  arteries  ; and  this  was  the  more  neceffary  in  order  to 
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counterbalance  the  great  exhalation  that  is  made  from  the  ar- 
terial blood  in  the  lungs. 

She  has,  likewife,  placed  the  veins  near  the  mufcles,  that 
by  the  turgefcence  or  contraftions  of  the  latter  the  veins  may 
be  prelled ; and  this  preflure  mull  neceflarily  determine  the 
blood  to  the  heart,  for  the  valves  of  the  veins  prevent  its  re- 
turn to  the  extremities.  Hence  an  increafed  pulle,  heat  and 
rednefs  of  the  body  ; and  hence  alfo  -quick  breathing  after  a 
violent  exercife. 

Moreover,  thofe  mufcles  which  conftantly  urge  or  violently 
prefs  the  contiguous  vifeera  contained  in  any  of  the  common 
cavities,  powerfully  promote  the  return  of  the  venal  blood  to 
the  heart.  The  conjunft  preflure  of  the  diaphragm  and  the 
abdominal  mufcles,  produces  this  effect  in  the  abdomen. 
The  pulfations  of  the  arteries,  which  every  where  run  conti- 
guous and  parallel  to  the  fides  of  the  veins,  have  no  inconfi- 
derable  effedt  in  promoting  the  return  of  the  venal  blood  ; 
and  we  have  before  (hewn,  that  any  impulfe  acting  on  the  veins 
can  determine  their  blood  to  the  heart  only. 

To  thefe  is  added  a force,  not  yet  fulficiently  known,  by 
which  the  blood  is  brought  from  a more  comprefled  to  a more 
lax,  and  lefs  refitting  part,  in  this  matter  alfo  refpiration  is  of 
great  efficacy;  in  which  the  -motion  of  the  blood  into  the  lungs, 
when  relaxed,  is  accelerated  by  the  derivation  from  all  parts 
of  the  body  : and  again,  in  exfpiration,  it  is  driven  into  the 
trunks  of  the  veins  of  the  head  and  abdomen  ; hence  the  fvvel- 
ling  of  the  veins  of  the  brain,  in  the  time  of  expiration.  The 
circulation  is  not  indeed  affilled  by  thefe  caufes,  but  the  blood 
is  agitated  and  prefled.  The  anaftomofes  of  the  arteries  con- 
tribute to  the  fame  end ; for  they  facilitate  the  paflage  of 
the  blood  from  thofe  places  where  it  is  obltrufted  to  fuch 
as  more  free. 

By  thefe  means,  in  a healthy  perfon  ufing  fufficient  exercife 
-of  body,  the  blood  moves  with  fuch  a velocity,  as  fuffices  to 
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deliver  as  much  of  it  by  the  vena  cava  to  the  heart,  as  is  fent 
out  by  the  aorta.  But  reft  or  inactivity  of  body,  and  a weak- 
ncfs  of  the  contracting  fibres  of  the  heart  and  other  mufcles, 
frequently  render  this  motion  of  the  venal  blood  more  difficult. 
Plence  follow  the  varices  in  women  with  child,  and  the  piles  ; 
which  later  are  alfo  partly  owing  to  the  deficiency  of  valves  in 
the  vena  portarum.  Hence  alfo  the  menfes.  And  when  the 
veins  return  thair  blood  too  flowly  to  the  heart,  the  fubtile  va- 
pours ftagnate  ; whence  that  frequency  of  cedematous  fwel- 
lings  in  weak  people. 

The  time  in  which  an  ounce  of  blood,  fent  out  from  the  left 
ventricle  of  the  heart,  returns  to  the  right,  and  which  is  com- 
monly reckoned  the  time  in  which  the  greater  circulation  is  per- 
formed, is  uncertain,  Suppofe  the  quantity  of  blood  thrown  out 
of  the  heart  at  every  pulfation  to  be  i ^ ounces,  and  the  whole 
quantity  of  the  blood  to  be  336  ounces,  then  a complete  cir- 
culation is  performed  in  the  time  of  224  pulfations;  that  is  in 
about  three  minutes. 

The  effeCts  which  the  motion  of  the  heart  and  arteries  pro- 
duces upon  the  blood  are  various.  They  may  be  deduced  and 
eftimated  from  their  caufes  ; if  we  compare  the  blood  of  a liv- 
ing w'ith  that  of  a dead  animal ; that  of  a healthy  w'ith  that  of 
a difeafed  animal ; and  laftly,  that  of  an  aCtive  with  that  of  an 
inactive  animal.  In  the  living  animal,  the  blood  is  confidera- 
bly  warm  ; it  looks  red,  with  a fort  of  purple  florid  hue ; it 
feems  to  be  homogeneous  or  uniform,  and  alike  in  all  its 
parts,  though  it  is  really  a mixture  of  different  principles.  It 
confifts  almoft  entirely  of  particles  commonly  called  globules; 
it  flows  very  readily  through  the  leaft  veflels  ; and  laftly,  when 
drawn  from  the  veflels,  $t  exhales  a volatile  vapour,  which  we 
have  already  particularly  deferibed.  In  the  dead  animal  which 
has  not  yet  begun  to  corrupt  or  putrefy,  we  obferve,  that  the 
blood  has  loft  a great  deal  of  its  rednefs  ; that  it  feparates  into 
two  parts,  namely,  one  more  denfe,  called  craflamcntum,  and 
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the  other  more  fluid  called  ferum  ; and  that  when  drawn  from 
its  veflels,  it  exhales  no  vapour,  and  coagulates  either  wholly  or 
in  part.  When  the  living  animal  becomes  weak,  and  fome 
{mail  remains  o,f  pulfe  and  refpiration  continue,  we  find  the 
blood  confiderably  cold.  If,  again,  you  compare  the  blood  of 
a human  perfon,  inactive  both  in  body  and  mind,  with  the 
blood  of  one  that  is  naturally  aifpofed  to  much  exercife,  you 
will  obferve  the  latter  has,  a greater  heat ; a more  intenfe  red- 
nefs  ; a fubftance  more  compact;  that  it  is  fpecifically  heavier  ; 
and  that  the  volatile  parts  are  more  abundant.  All  which  ap- 
pearances feem  manifeflly  to  be  the  efieds  of  the  motion  of  the 
heart  and  arteries,  fince  they  increafe  and  diminifn  with  that 
motion,  and  difappear  when  it  ceafes. 

That  we  may  underftand  the  manner  in  which  thefe  ap- 
pearances are  produced  in  the  blood,  we  mull  confider  what 
are  the  effeds  of  the  heart  impelling  it ; and  of  the  arteries  al- 
ternately comprefiing  and  urging  it  forward.  And  firft  we  fee, 
that  the  heart  throws  the  blood  with  very  great  velocity  into 
the  crooked  or  inflected  arteries,  in  fuch  a manner  that  the 
globules,  expelled  through  the  right  fide  of  the  opening  of  the 
aorta,  ftrike  againfl:  the  left  fide  of  the  artery  ; from  whence 
being  repelled,  they  incline  towards  the  right  fide,  whereby 
all  the  particles  of  the  blood  are  agitated  with  a confufed  or 
turbulent  and  whiffing  motion.  The  blood  thus  impelled  a- 
gainft  the  flexile  and  curved  fides  of  the  arteries,  of  neceffity 
dilates  and  diftends  them;  and  laftly,  in  the  fmaller  veflels,  ca- 
pable of  receiving  only  one,  or  a few  globules  of  blood,  all  the 
particles  of  blood  come  fo  intimately  into  contact  with,  and 
grate  againfl:,  the  fides  of  the  artery,  that  they  are  even  oblig- 
ed to  change  their  figure  in  order  to  gain  a paflage  into  the 
veins. 

But  the  arteries,  by  their  elaftic  force,  reading  upon  the 
impinging  blood,  repel  it  from  their  fides  towards  their  axis  ; 
and  at  lalt  tranfmit  every  Angle  particle  of  it  through  the  cir- 
cular 


94 


OF  THE  ARTERIES. 


Part  VI. 


cular  mouths  of  the  lead  veflels,  by  which  the  arteries  and  veins 
join  together. 

There  is,  therefore,  a very  great  degree  of  friction,  as 
well  from  the  blood  particles  upon  the  fides  of  the  arteries  as 
from  the  arteries  themfelves  contradting  round  the  blood  ; to 
which  add,  the  attrition  of  the  particles  of  blood  againft  each 
other  by  the  confuted  and  vortical  motion  with  which  they  are 
propelled.  The  effects  of  this  friction  may  be  computed  from 
the  vifcid  and  inflammable  nature  of  the  blood  itfelf,  from  the 
narrownefs  of  the  veflels  through  which  it  runs,  from  the 
ftrong  impulfe  of  the  heart,  from  the  powerful  reaction  of  the 
arteries,  and  from  the  weight  of  the  incumbent  parts.  This 
fridtion  is  the  principal  caufe  of  the  blood’s  fluidity,  by  perpe- 
tually removing  the  points  of  contadt  in  its  particles,  by  refill- 
ing their  attradlion  of  cohefion,  and  by  mixing  together  par- 
ticles of  different  kinds.  It  alfo  in  fome  meafure  augments 
the  roundnefs  of  the  particles,  by  breaking  off  the  protuberan- 
ces and  rounding  their  corners.  But  even  thefe  very  fmall 
particles  themfelves,  which  are  broken  off  from  the  large  par- 
ticles of  the  blood,  put  on  a round  figure  by  their  fridlion  a- 
gainft  the  fides  of  the  canals,  and  by  their  rotatory  motion. 
By  a deficience  of  motion,  the  blood  coagulates  in  the  veflels 
before  death.  The  loll  fluidity  of  the  blood  is  again  reflored 
by  recovering  the  motion  of  the  heart,  as  we  are  taught  by  ex- 
periments made  on  living  animals.  It  is  probable  that  the  mo- 
tion of  the  blood,  and  the  denfity  proceeding  from  it,  are  the 
caufe  of  the  red  colour  of  the  blood,  fince  the  rednefsis.in 
proportion  to  the  denfity,  and  increafes  or  decreafes  from  the 
fame  caufes  which  increafe  or  diminifh  the  denfity.  The  red- 
nefs  feems  to  arife  from  a mixture  of  the  feruginous  with  the 
oily  part  of  the  blood. 

Does  the  heat  of  the  blood  alfo  proceed  from  its  motion  ? 
We  obferve,  by  experiments,  that  heat  arifes  from  tire  motion 
pf  all  kinds  of  fluids,  even  of  air  itfelf ; but  much  more  does 
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attrition  produce  heat  in  the  inflammable  animal  juices,  which 
are  denfer  than  water,  and  confiderably  compreffed  by  con- 
tractile and  converging  tubes.  Is  not  the  truth  of  this  fuf- 
ficiently  evinced,  by  the  blood’s  being  warm  in  thofe  fifh 
which  have  a large  heart,  and  cold  in  fuch  as  have  a fmall  one; 
their  refpeClive  heats  having  the  fame  proportion  to  each  o- 
ther,  as  their  hearts  have  to  their  whole  body  ? Is  it  not  alfo 
proved  from  the  more  intenfe  heat  of  birds  that  have  a larger 
heart,  and  quick  pulfations  ? from  the  increafe  of  animal  heat, 
that  enfues  from  exercife  of  all  kinds,  and  even  from  the  bare 
fri&ion  of  parts  ? from  the  congelation  of  all  the  humours  of 
the  human  body  in  a certain  degree  of  cold,  in  which  a man 
grows  ftiff,  although  he  yet  retains  fome  warm  blood,  and  is  a- 
Jive  ? and  from  the  coldnefs  of  fuch  people  as  have  a weak 
pulfe  ? The  heat  does  not  proceed  from  any  degree  of  putre- 
faction in  the  blood  ; for  the  humours  themfelves,  when  left 
at  reft,  generate  no  heat ; nor  can  we  explain  the  phenome- 
non of  heat  from  the  aCtion  of  fuch  an  obfcure  being  as  the 
vital  pGnver.  Although  the  heat  may  be  greater  when  the  pulfe 
is  flow,  and  lefs  when  it  is  more  frequent,  the  difference  may 
arife  from  the  different  difpofition  of  the  blood,  from  the  dif- 
ferent denfities  of  the  veffels,  or  the  increale  or  diminution  of 
perfpiration. 

The  fame  caufe  alfo  hinders  putrefaClion,  by  not  fuffering 
the  intefline  motion  to  be  diminifhed,  and  by  diffipating  fuch 
particles  as  have  already  begun  to  be  corrupted. 

But  the  different  natures  of  the  feveral  particles  themfelves, 
which  conjunCtly  make  up  the  mafs  of  blood,  are  the  caufes 
by  which,  from  the  impetus  of  the  heart  alone,  different  ef- 
feCfs  are  produced  in  different  particles  of  the  blood ; najnely, 
thofe  particles  move  quicker,  whofe  greater  denfity  makes 
them  receive  a greater  impetus,  and  whofe  apt  figure  or  lefs 
extended  furface  makes  them  meet  with  lefs  refiflance  in 
the  fluid  in  which  they  move.  Thofe  alfo  are  driven  along 
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more  fwiftly,  which,  either  from  the  weight,  or  from  the  di- 
rection in  which  they  pafs  out  from  the  heart,  are  urged  chief- 
ly into  the  axis  of  the  vefifel.  Thofe  again,  which  have  the 
greatefl  proje£lile  motion,  will  (trike  againft  the  convexities 
of  the  flexures  in  the  arteries ; while  the  other  parts  of  great- 
er bulk  and  tenacity,  having  lefs  projectile  motion,  will  move 
(lowly  in  the  concavity  of  the  veflel.  And  in  this  manner,  the 
blood  is  prepared-or  difpofed  for  the  feveral  fecretions. 

The  fyltole  of  the  arteries  renders  the  parts  of  their  contain- 
ed fluids  more  denfe  or  compact : for  they  contract  round  the 
blood  as  round  a vifcid  and  compreflible  obftacle,  and  thus 
they  expel  the  more  liquid  parts  into  the  lateral  dudts,  at  the 
fame  time  increafing  the  points  of  contact  between  the  parti- 
cles themfelves,  combining  the  more  large  and  denfe  par- 
ticles, and  condenfing  the  loofer  particles.  The  denfity  of 
the  blood  is  partly  as  the  number  of  globules,  and  partly  as  the 
denfity  of  the  materials  which  compofe  them. 

Moreover,  the  mouths  of  the  lead  veflels,  pervious  to  on- 
ly one  globule  at  a time,  feem  to  be  moulds  for  breaking  off 
the  angular  eminencies  of  the  particles  of  the  blood,  and  re- 
ducing them  to  a globular  figure.  According  to  the  obfervation 
of  Mr  Hewfon,  the  particles  of  the  blood  are  not  perfect  glo- 
bules, but  flat  like  a piece  of  money. 

The  reticular  diftributions  and  inofculations  of  arteries  re- 
move any  danger  of  obftruClion  ; fince  in  any  part  of  the  ar- 
tery, where  the  blood  begins  to  form  an  obftru&ion,  by  flick- 
ing in  it,  a contrary  flux  is  admitted,  by  which  the  obftruCling 
matter  is  repelled  to  a larger  part  of  the  trunk ; and  thus  be- 
tween the  reflux  and  the  diredl  torrent  of  the  blood,  the 
matter  is  broken  and  attenuated.  This  mechanifm  alfo  fup- 
plies  the  deficiency  from  an  irremoveable  obflru&ion  or  the 
lofs  of  a veflel,  by  caufing  a greater  diflention  or  enlargement 
of  the  next  adjoining  or  anaftomofing  veflel ; as  is  proved  by 
experience  in  furgerv,  after  tying  and  cutting  a great  artery. 
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The  collifion  of  thefe  oppbfite  torrents  of  blood  fomewhat  de- 
creafe  its' velocity  •,  and  the  reticular  diftribution  augments  the 
fri&ion  of  the  particles. 

As  the  quicker  motions  of  the  blood  in  the  trunks  conduce 
to  fanguification,  fo  the  dower  motions  of  it,  in  the  lead  vef- 
fels  conduce  to  the  lecretions.  In  the  larger  arteries  we  fee  the 
different  particles  of  the  blood  are  whirled  about  among  each 
other  with  a rapid  and  confufcd  motion  ■,  but,  in  the  leffer  ra- 
mifications, the  progreflive  motion  of  the  blodd  being  diminifh- 
ed,  the  mOre  loofe  colourlefs  particles  depart  laterally  from 
the  more  denfe  and  red  particles ; while  the  latter,  keeping  on 
their  courfe  more  firmly  along  the  axis  of  the  veffel,  expel  the 
former  laterally;  Thus  the  attra&ive  powers  of  the  particles 
of  the  blood  increafe  as  their  progreflive  motion  abates  : hence 
the  oily  or  fat  particles  are  drawn  one  to  another,  and  go  off  by 
th?  open  lateral  du<Ts  that  lead  to  the  cellular  fubftance  j 
which  particles  we  know  are  both  grofs  and  fluggifh:  and  again, 
other  thinner  juices  are  fent  off  through  lateral  branches  of  a 
much  fmaller  orifice,  till  at  length  little  more  than  the  red 
blood  alone  remains  to  pafs  through  the  coalefcent  artery  into 
the  incipient  vein  : But  we  filial]  confider,  in  another  place,  all 
the  particulars  by  which  the  blood  is  difpofed  for  the  fecre- 
tions. 


§ 2.  Of  the  particular  Arteries. 


Introduction.  The  heart  throws  the  blood  into  two  great  ar- 
teries •,  one  of  which  is  named  aorta,  the  other  arteria  pulmo- 
nalis. 


The  aorta  diflributes  the,  blood  to  all  the  parts  of  the  body, 
for  the  nourifhmcnt  of  the  parts,  and  for  the  fecretion  of  the 
different  fluids. 


The  arteria  pulmonis  carries  the  venal  blood  through  all  the 
capillary  veflels  of  the  lungs. 
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Both  thefe  great  or  general  arteries  are  fubdivided  into  fe- 
veral  branches,  and  into  a great  number  of  ramifications. 

The  pulmonary  artery.  The  pulmonary  artery  goes  out  from 
the  right  ventricle  of  the  heart ; and  its  trunk  having  run  al- 
moft  direCfly  upward  as  high  as  the  curvature  of  the  aorta,  is- 
divided  into  two  lateral  branches,  one  going  to  the  right  fide, 
called  the  the  right  pulmonary  artery ; the  other  to  the  left  fide, 
termed  the  left  pulmonary  artery.  The  right  artery  pafles  under 
the  curvature  of  the  aorta,  and  is  confequently  longer  than 
the  left.  They  both  run  to  the  lungs,  and  are  difperfed 
through  their  whole  fubftanee  by  ramifications  nearly  like 
thofe  of  the  bronchia,  and  lying  in  the  fame  directions.  From; 
the  pulmonary  arteries  the  blood  is  returned  by  the  veins  v 
which,  contrary  to  the  courfe  of  the  arteries,  begin  by  very 
minute  canals,  and  gradually  become  larger,  forming  at  length 
four  large  trunks  called  pulmonary  veins , which  terminate  in 
the  left  auricle.  The  aorta  goes  out  from  the  left  ventricle 
nearly  over-againfl  the  fourth  vertebra  of  the  back.  Its  courfe 
is  direct  with  refpedb  to  the  heart ; but  with  refpeCt  to  all  the 
reft  of  the  body,  it  afeends  obliquely  from  the  left  to  the  right, 
and  from  before,  backward. 

Soon  after  this,  it  bends  obliquely  from  the  right  to  the 
left,  and  from  before  backward,  reaching  as  high  as  the  fecond 
vertebra  of  the  back  ; from  whence  it  runs  down  again  in  the 
fame  direction,  forming  an  oblique  arch.  The  middle  of  this1 
arch  is  almoft  oppofite  to  the  right  fide  or  edge  of  the  fuperior 
portion  of  the  fternum,  between  the  cartilaginous  extremities 
or  fternal  articulations  of  the  firft  two  ribs. 

From  thence  the  aorta  defeends  in  a diredt  courfe  along  the 
anterior  part  of  the  vertebra,  all  the  way  to  the  os  facrum, 
lying  a little  toward  the  left;  and  there  it  terminates  'pn  two 
fubordinate  or  collateral  trunks,  called  arteries  iliacee. 

General  divifton  of  the  aorta.  The  aorta  is,  by  anatomifts,  ge- 
nerally divided  into  the  aorta  afeendens,  and  aorta  defeendens, 
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though  both  are  but  one  and  the  fame  trunk.  It  is  termed  afcen - 
dens,  from  where  it  leaves  the  heart  to  the  extremity  of  the 
great  curvature  or  arch.  The  remaining  part  of  this  trunk  from 
the  arch  to  the  os  facrum,  or  bifurcation  already  mentioned,  is 
named  defeendens. 

The  aorta  defeendens  is  further  divided  into'  tire  fuperior 
and  inferior  portions  the  firft  comprehending  what  lies  above 
the  diaphragm  ; the  Gther  what  lies  between  the  diaphragm  and 
the  bifurcation. 

The  aorta  afeendens  is  chiefly  diftributed  to  part  of  the  tho- 
rax, to  the  head  and  upper  extremities.  The  fuperior  portion 
of  the  aorta  defeendens  furnifhes  the  reft  of  the  thorax  *,  the 
inferior  portion  fumiihes  the  abdomen  and  lower  extremi- 
ties. 

The  great  trunk  of  the  aorta,  through  its  whole  length,  fends 
off  immediately  feveral  branches,  which  are  afterwards-  diffe- 
rently ramified  ; and  thefe  arterial  branches  may  be  looked  up- 
on as  fo  many  trunks  with  refpedt  to  the  other  ramifications, 
which  again  may  be  confidered  as  fmall  trunks  with  regard  to 
die  ramifications  that  they  fend  off. 

The  branches  which  go  out  immediately  from  the  trunk  of 
the  aorta,  may  be  termed  original  or  capital  branches ; and  of 
thefe,  fome  are  large,  and  others  very  fmall. 

The  large  capital  branches  of  the  aorta  are  thefe ; two  ar- 
terial fubclaviae,  two  carotides,  one  casliaca,  one  mefenterica 
fuperior,  two  renales  formerly  termed  emulgentes , one  mefen- 
terica inferior,  and  two  iliacae. 

The  fmall  capital  branches  are  chiefly  the  arterial  coronariae 
cordis,  bronchiales,  cefophagaeae,  intercoftales,  diaphragmaticae 
inferiores,  fpermaticae,  lumbares,  ami  facrae. 

Thefe  capital  branches  or  arteries  are  for  the  raoft  part  dif- 
pofed  in  pairs  ; there  being  none  in  odd  numbers  but  the  cae- 
liaca,  the  two  mefentericae,  fome  of  the  cefophagaeae,  the  bron- 
chialis,  and  fometimes  the  facrae. 
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The  ramifications  of  each  capital  branch  are  in  uneven  num- 
bers with  refpedt  to  their  particular  trunks  ; but  with  refpedt 
to  the  ramifications  of  the  like  capital  trunks  on  the  other  fide, 
they  are  difpofed  in  pairs.  Among  the  branches  none  but  the 
arteria  facra  when  it  is  fingle,  and  the  cefophagaete,  the  rami- 
fications of  which  are  fometimes  found  in  pairs,  are  in  odd 
numbers. 

Before  we  enter  upon  the  detail  of  each  of  thefe  particular 
arteries,  many  of  which  have  proper  names  ; it  will  be  conve- 
nient to  give  a fhort  view  of  the  difpofition  and  diltribution  of 
the  principal  arterial  branches,  as  a general  plan  to  which  all 
the  particularities  of  each  diltribution  jnay  afterwards  be  refer- 
red : for  we  have  found  by  experience,  that  the  common  me- 
thod of  deferibing  the  courfe  of  all  the  ramifications  of  thefe 
veiTels,  without  having  firft  given  a general  idea  of  the  princi- 
pal branches,  is  very  troublefome  to  beginners. 

From  the  upper  part  of  the  arch  or  curvature,  the  aorta  fends 
put  commonly  three,  fometimes  four,  large  branches,  their  o- 
rigins  being  very  near  each  other.  When  there  are  four,  the 
two  middle  branches  are  termed  arteria  carotides ; the  other 

two yfubclavia  ; and  both  are  diltinguifhed  into  right  and  left. 

. / 

When  there  are  but  three  branches,  which  is  oftenelt  the 
cafe,  the  firft  is  a fhort  trunk,  common  to  the  right  fubclavian 
and  carotid  j the  fecond  is  the  left  fubclavian  ; and  the  third 
the  left  carotid.  Sometimes,  though  very  rarely,  thefe  four 
arteries  unite  in  two  trunks. 

The  origin  of  the  left  fubclavian  terminates  the  aorta  af- 

b ' r • 

feends ; but  we  have  fometimes  obferved  four  branches,  the 
firft  three  of  which  were  thofe  already  mentioned,  and  the 
fourth  a diitinct  trunk  of  the  left  vertebral  artery. 

It  mult  be  obferved,  that  thefe  large  branches  which  arife 
from  the  curvature  of  the  aorta,  are  fituated  obliquely  •,  the 
firft,  or  that  which  is  molt  on  the  right,  lying  more . fore- 
ward  than  the  relt,  and  the  laft,  which  is  molt  on  the  left, 
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more  backward.  The  firft  and  fecond,  or  middle  branches, 
are  generally  in  the  middle  of  the  arch,  and  the  third  lower 
down.  Sometimes  the  firft  alone  is  in  the  middle  ; all  which 
varieties  depend  on  the  obliquity  of  the  arch. 

The  carotid  arteries  run  up  direftly  to  the  head,  each  of 
them  being  firft  divided  into  two,  one  external,  the  other  in- 
ternal. The  external  artery  goes  chiefly  to  the  outer  parts  of 
the  head  and  dura  mater,  or  firft  covering  of  the  brain.  The 
internal  enters  the  cranium  through  the  bony  canal  of  the  os 
petrofum  ; and  is  diftributed  through  the  brain  by  a great 
number  of  ramifications. 

The  fubclavian  arteries  feparate  laterally  and  almoft  tranf- 
verfely;  each  running  toward  that  fide  on  which  it  lies,  behind 
and  under  the  calvicuhe,  from  whence  they  have  their  name. 
The  left  feems  to  be  fhorter,  and  runs  more  obliquely  than 
the  right. 

The  fubclavian  on  each  fide  terminates  at  the  upper  edge 
of  the  firft  rib,  between  the  lower  infertions  of  the  firft  fcale- 
nus  mufcle  : and  there,  as  it  goes  out  of  the  thorax,  takes  the 
name  of  arteria  axillaris.  ■ * 

During  this  courfe  of  the  fubclavian  artery,  taking  in  the 
common  trunk  of  the  right  fubclavian,  feveral  arteries  arife 
from  it,  viz.  the  mammaria  interna,  mediaftina,  pericardia,  di- 
aphragmatica  minor  five  fuperior,  thymica,  and  trachealis. 

The  thymica  and  trachealis  on  each  fide  are  in  fome  fub- 
je£ts  only  branches  of  one  fmall  trunk  which  fprings  from  the 
common  trunk  of  the  right  fubclavian  and  carotid. 

/They  are  generally  fmall  arteries,  which  run  fometimes  fe- 
parate, and  fometimes  partly  feparate  and  partly  joined. 

The  fubclavian  fends  off  likewife  the  mammaria  interna, 
vertebrales,  cervicales,  and  fometimes  feveral  of  the  upper  in- 
tercoftales. 

The  axillary  artery,  which  is  only  a continuation  of  the  fub- 
clavian, from  the  place  where  it  goes  out  of  the  thorax  to  the 
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axilla,  detaches  chiefly  the  mammaria  externa  or  thoracia  fupe- 
rior,  thoracia  inferior,  fcapulares  extern*,  fcapularis  interna, 
humeralis  or  mufcularis,  &c.  Afterwards  it  is  continued,  by 
different  ramifications'  and  under  different  names,  over  the 
whole  arm,  all  the  way  to  the  ends  of  the  fingers. 

The  fuperior  portion  of  the  aorta  defcendens  gives  off  the 
arteriae  brochiales,  which  arife  fometimes  by  a fmall  common 
trunk,  fometimes  feparately,  and  fometimes  do  not  come  im- 
mediately from  the  aorta.  It  next  fends  off  the  oefophagxx, 
which  may  be  looked  upon  as  mediaftinx  pofleriores,  and  the 
intercoflales  from  its  poflerior  part,  which  in  fome  fubjedls 
come  all  from  tliis  portion  of  the  aorta,  in  others  only  the  low- 
ed: eight  or  nine. 

The  fmall  anterior  arteries  here  mentioned  are  generally,  at 
their  origins,  fingle  or  in  uneven  numbers,  but  they  divide 
foon  after  toward  the  right  and  left. 

The  inferior  portion  of  the  defeending  aorta,  as  it  paffes  thro* 
the  diaphragm,  gives  off  the  diaphragmatic*  inferiores  or  phre- 
nic*, which  however  do  not  always  come  immediately  from 
the  aorta.  Afterwards  it  fends  off  feveral  branches  anterior- 
ly, pofleriorly,  and  laterally. 

The  anterior  branches  are  cxliaca,  which  fupplies  the  flo- 
mach,  liver,  fpleen,  pancreas,  See. ; the  mefenterica  fuperior, 
which  goes  chiefly  to  the  mefentery,  to  the  fmall  inteflines,  and 
to  that  part  of  the  great  inteflines  which  lies  on  the  right  fide 
of  the  abdomen  ; the  mefenterica  inferior,  which  goes  to  the 
great  inteflines  on  the  left  fide,  and  produces  the  hxmorrhoi- 
dalis  interna ; and  laflly,  the  right  and  left  arterix  fpermaticx. 

The  poflerior  branches  are  the  arterix  lumbares,  of  which 
there  are  feveral  pairs,  and  die  facrx,  which  do  not  always 
come  from  the  trunk  of  the  aorta. 

The  lateral  branches  are  the  capfulares  and  adipofx,  the  o- 
rjgin  of  which  often  varies  j the  renales,  formerly  termed  e- 
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mulgentes , and  the  iliacse,  which  terminate  the  aorta  by  the  bi- 
furcation already  mentioned. 

The  iliac  artery  on  each  fide  is  commonly  divided  into  the 
external  or,  anterior,  and  internal  or  pollerior. 

The  internal  iliaca  is  likewife  named  arteria  hypogajirica  ; 
and  its  ramifications  are  diftributed  to  the  vifcera  contained  in 
the  pelvis,  and  to  the  neighbouring  parts,  both  internal  and  ex- 
ternal. 

The  iliaca  externa,  which  is  the  true  continuation  of  the  ili- 
ac trunk,  and  alone  deferves  that  name,  goes  on  to  the  inguen, 
and  then  out  of  the  abdomen,  under  the  ligamentum  Fallopii  ; 
having  firfl  detached  th^  epigaftrica,  which  goes  to  the  muf-r 
culi  abdominis  redli.  Having  quitted  the  abdomen,  it  is 
called  arteria  cruralis,  which  runs  down  upon  the  thigh,  and 
is  diflributed  by  many  branches  and  ramifications  to  all  the 
lower  extremity. 

We  (hall  now  go  on  to  examine  particularly  all  the  capital 
or  original  branches  of  the  aorta,  from  their  origin  to  the  en- 
try of  them,  and  of  their  ramifications  into  all  the  parts  of  the 
body,  and  all  the  different  vifcera  and  organs. 

Arteriee  cardiac Jive  coronaries  cordis.  The  cardiac  or  coro- 
nary arteries  of  the  heart,  arife  from  the  aorta  immediately  on 
its  leaving  the  heart.  They  are  two  in  number  *,  and,  accord- 
ing to  the  natural  fituation  of  the  heart,  one  is  rather  fuperioc 
than  anterior,  the  other  rather  inferior  than  pollerior. 

They  go  out  near  the  two  fides  of  the  pulmonary  artery  * 
which  having  firfl  furrounded,  they  afterwards  run  upon  the 
bafisof  the  heart  in  form  of  a kind  of  crown  or  garland,  from 
whence  they  are  called  coronaries ; they  firfl  run  between  the 
auricles,  and  then  purfue  the  fuperficial  traces  of  the  union 
of  the  two  ventricles,  from  the  bafis  of  the  heart  to  the  apex. 

They  fend  communicating  branches  to  each  other,  which  are 
afterward  loft  in  the  fubftancc  of  the  heart.  The  right  artery, 
after  running  between  the  auricle  and  ventricle  of  that  fide, 
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fends  branches  to  the  pulmonary  artery,  to'  the  fat  furrounding 
it,  and  to  the  beginning  of  the  aorta  *,  then  it  gives  three 
branches  to  the  convex  fide  of  the  heart,  and  as  many  to  the 
flat  furface.  The  left  artery  runs  between  the  pulmonary  ar- 
tery and  left  auricle,  and  afterwards  divides  into  branches,  one 
of  which  is  anterior,  and  runs  down  fending  off  branches  that 
reach  the  point  of  the  heart  i fome  of  thefe  are  reflected  upon 

the  flat  furface  fo  as  to  communicate  with  the  branches  of  the 

/ 

right  trunk ; another  branch  runs  between  the  left  auricle  and 
ventricle,  to  the  obtufe  fide  of  the  heart,  and  then  to  its  flat 
furface,  where  it  is  loft  in  the  fubftance  of  the  left  ventricle  : 
but  fends  branches  likewife  to  the  left  auricle  and  pulmonary 
veins  •,  and  here  it  communicates  with  branches  of  the  trunk 
on  the  right  fide. 

We  fometimes  meet  with  a third  coronary  artery,  which  a- 
rifes  from  the  aorta  more  backward,  and  is  fpent  on  the  pofte- 
rior  or  lower  fide  of  the  heart. 

The  arterue  corotides  in  general.  Thefe  arteries  are  two  in 
number ; one  called  the  right  carotid,  the  other  the  left.  They 
arife  near  each  other,  from  the  curvature  or  arch  of  the  aor- 
ta  ; the  left  immediately,  the  right  moft  commonly,  from  the 
trunk  of  the  fubclavia  on  the  fame  fide,  as  has  been  already  ob- 
ferved. 

They  run  upon  each  fide  of  the  trachea  arteria,  between  it 
and  the  internal  jugular  vein,  and  behind  the  mufeuli  platyfma, 
myoides,  and  ’fternocleido-maftoideus,  as  high  as  the  larynx, 
without  any  ramification.  During  this  courfe,  therefore,  they 
may  be  named  carotid  trunks,  or  general,  common,  and  original 
carotids.  Each  of  thefe  trunks  is  afterwards  ramified  in  the 
following  manner. 

The  trunk  which  fends  off  no  branches  till  it  has  reached  as 
high  as  tire  larynx,  is  divided  into  two  particular  carotids ',  one 
named  external , the  other  internal;  becaufe  the  firft  goes  chief- 
ly 
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ly  to  the  external  parts  of  the  head,  the  fecond  enters  the  cra- 
nium, and  is  diflributed  £o  the  brain. 

The  external  carotid  is  anterior,  the  internal  pofterior  ; and 
the  external  is  even  fituated  more  inward  and  nearer  the  la- 
rynx than  the  other  -,  but  the  common  names  may  Hill  be  re- 
tained, as  being  taken,  not  from  their  fituation,  but  from  their 

* 

diftribution. 

Arteria  caroiis  externa.  The  external  cartoid  is  the  fmalleft, 
and  yet  appears  by  its  diredion  to  be  a continuation  of  the 
common  trunk.  It  runs  infenfibly  outward,  between  the  ex- 
ternal angle  of  the  lower  jaw  and  the  parotid  gland,  which  it 
fupplies  as  it  palfes.  Afterwards  it  afeends  on  the  forefide  of 
the  ear,  and  ends  in  the  temples. 

In  this  courfe  it  fends  off  feveral  branches,  which  may  well 
enough  be  divided  into  anterior  or  internal,  and  pofterior  or 
external  ; and  the  principal  branches  of  each  kind  are  thefe. 

The  firft  anterior  or  internal  branch  goes  out  from  the  very 
origin  of  the  carotid  on  the  infide  ; and  having  prefently  after- 
ward taken  a little  turn,  and  fent  off  branches  to  the  jugular 
glands  near  it,  to  the  fat  and  ikin,  it  runs  tranfverfely,  and  is 
diftributed  to  the  glandulse  thyroidsete,  and  to  the  mufcles  and 
other  parts  of  the  larynx  ; for  which  reafon  it  may  be  called 
larytigeea , or  guturalis  fuperior.  It  likewife  fends  fome  branches 
to  the  pharynx  and  mufcles  of  the  os  hyoides. 

The  fecond  anterior  branch  palfes  over  the  neareft  cornu 
©f  the  os  hyoides  to  the  mufcles  of  that  bone  and  of  the  tongue  ; 
and  to  the  glandulae  fublingualis  ; afterwards  palfmg  before 
the  cornu  of  the  os  hyoides,  it  lofes  itfelf  in  the  tongue  ; from 
whence  it  has  been  ‘called  arteria  fublingualis  ; and  it  is  the 
fame  artery  which  other  anatomifts  have  named  ranina.  That 
part  of  the  artery  which  goes  commonly  by  this  name  lies  at 
the  inferior  and  lateral  part  of  the  tongue,  and  is  accompanied 
by  a large  vein. 

The  third  branch,  or  arteria  maxillaris  inferior,  and  pharyn- 
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gea  inferior  of  Sabatier,  goes  to  the  maxillary  gland,  to  the 
ftyloid  and  maftoid  mufcles,  to  the  parotid  and  fublingual 
glantls,  to  the  mufcles  of  the  pharynx,  and  to  the  fmall  flexors 
of  the  head. 

The  fourth  branch,  which  Winflow,  Sec.  names  arteria 
mnxillaris  externa , and  which  Haller  and  Sabatier  call  arteria 
Jabialis,  is  at  firft  covered  by  the  ftylo-hyoid  and  diagaftric 
mufcles : in  ita  pailage  it  fends  branches  to  the  pharynx,  to 
the  tongue,  amygdalae,  and  palate  ; at  the  angle  of  the  jaw  it 
gives  branches  to  the  {kin,  mufcles,  glands,  &c.  in  the  neigh- 
bourhood of  that  bone.  Afterwards  it  runs  over  the  lower 
jaw,  before  the  inferior  edge  of  the  mafleter  mufcle,  and  then 
gets  under  the  mufculus  depreflor  anguli  oris,  which  it  fupplies, 
as  well  as  the  buccinator  and  the  depreflor  labii  inferioris. 

It  fends  off  a particular  branch,  very  much  contorted, 
which  divides  at  tire  angular  commifiure  of  the  lips  ; and  run- 
ning in  the  fame  manner  along  the  fupericr  and  inferior  por- 
tions of  the  mufculus  orbicularis,  it  communicates  on  both  fides 
with  its  fellow,  and  thereby  forms  a kind  of  arteria  coronaria 
labiorum. 

Afterwards  it  sfeends  towards  the  nares,  and  is  diflributed 
to  the  mufcles,  cartilages,  and  other  parts  of  the  nofe,  fending 
down  forne  twigs  which  communicate  with  the  coronary  arte- 
ry of  the  lips.  Laftly,  it  reaches  the  great  angle  of  the  eye, 
and  is  ramified  and  loft  on  the  mufculus  orbicularis  palpebra- 
rum, fuperciliaris,  and  frontalis.  Through  all  this  courfe  it  is 
named  arteria  angularis. 

The  fifth  branch,  called  maxill'aris  interna , arifes  over-againft 
the  condyle  of  the  lower  jaw,  and  is  very  conflderable.  It  paf- 
fes  behind  the  condyle,  and  runs  between  the  jaws,  where  it 
gives  off  numerous  branches  to  the  parts  which  lie  near  it.  The 
molt  conflderable  ofthefeare,  (t.)  The  fpheno-fpinalis, or  me- 
dia dune  matris, which  runs  between  the  internal  and  external 

'tarotids:  this  pafles  through  the  foramen  fp inale  of  the  fphe- 
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noidal  bone,  and  is  diftributed  to  the  dura  mater  by  feveval  ra- 
mifications, which  run  forward,  upward,  and  backward  ; the 
uppermoft  communicating  with  thofe  on  the  other  fide  above 
the  longitudinal  finus  of  the  dura  .mater.  This  artery  of  the 
dura  mater  may  be  termed  fpkeno-fpinalis  or  media  dura  matrist 
to  diftinguifh  it  from  thofe  that  go  to  the  fame  part  by  another 
courfe.  (2.)  The  maxillam  inferior,  which  runs  through  the 
canal  of  the  lower  jaw  ; and  being  diftributed  to  the  alveoli 
and  teeth,  goes  out  at  the'  hole  near  the  chin,  and  lofes  itfelf  in 
the  neighbouring  mufcles,  communicating  with  the  branches 
-of  the  arteria  maxillaris  externa.  (3.)  The  pterygoidese,  and 
temporales  profundse,  to  the  pterygoid  and  temporal  mufcles. 
(4.)  The  arteria  buccalis,  to  the  buccinator  mufcle,  and 
other  foft  parts  of  the  cheek.  (5.)  The  alveolaris,  to  the 
teeth  and  fubftancc  of  the  upper  jaw,  and  to  feveral  of 
the  foft  parts  furrounding  it.  (6.)  The  infra-orbitaria,  which, 
after  fending  a branch  to  the  nofe,  paflcs  through  tire  pofterior 
opening  of  the  orbitar  canal ; and  having  fent  branches  to  the 
orbit,  antrum  maxillare,  and  teeth,  goes  out  by  the  infra  orbi- 
tar hole,  and  on  the  cheek  communicates  with  the  angular  ar- 
tery.  (7.)  Palatina  fuperior,  which  goes  through  the  palato- 
maxillary canal  to  the  palate  and  bones  furrounding  it.  Ano- 
ther fmall  branch  terminates  on  the  parts  at  the  upper  end  of 
the  pharynx. 

The  fixth  anterior  or  internal  branch,  which  is  very  fmall, 
is  fpent  on  the  mufcle  mafieter. 

The  firft  external  of  pofterior  branch  is  named  arteria  occi- 
pitalis. It  paffes  obliquely  before  the  internal  jugular  vein.; 
and  naving  given  twigs  to  the  mufculus  ftylo-hyoidacus,  ftylo- 
gloftus,  and  digaftricus,  it  runs  between  the  ftyloid  and  maf- 
toid  apophyfes,  along  the  maftoid  groove,  and  goes  to  the 
mufcles  and  integuments  which  cover  the  os  oocipitis,  turning 
feveral  times  in  an  undulating  manner  as  it  afeends  backwards. 

It  communicates  by  a defeending  branch  with  the  vertebral 
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and  cervical  arteries,  as  has  been  already  faid,  near  the  top  o£ 
the  head  ; it  communicates  likewife  with  tire  pofterior  branches 
pf  the  temporal  artery,  and  it  fends  a branch  to  the  foramen 
maftoidreum. 

The  fecond  external  branch  fpreads  itfelf  on  the  outward 
ear,  by  a great  many  fmall  twigs  on  each  fide,  feveral  of  which 
run  inward,  and  furnifh  the  cartilages,  meatus  auditorius,  fkin 
of  the  tympanum,  and  internal  ear. 

The  trunk  of  tire  external  carotid  afcends  afterward  above 
the;  zygoma,  paffing  between  the  angle  of  the  lower  jaw  and 
parotid  gland,  and  forms  the  temporal  artery,  which  divides 
into  an  anterior,  middle,  and  pofterior  branch. 

The  anterior  branch  of  the  temporal  artery  goes  to  the  muf- 
culus  frontalis,  communicates  with  the  arteria  angularis,  and 
fometimes  gives  off.  a very  fmall  artery,  which  pierces  the  in- 
ternal apophyfis  of  the  os  malse  all  the  way  to  the  orbit.  The 
middle  branch  goes  partly  to  the  mufculus  frontalis,  partly  to 
the  occipitalis.  The  pofterior  branch  goes  to  the  occiput,  and 
communicates  with  the  arteria  occipitalis.  All  thefe  branches 
likewife  furnilh  the  integuments. 

Arteria  carotis  interna . The  internal  carotid  artery  leaving 
the  general  trunk,  is  at  firft  a little  incurvated,  appearing  as  if 
either  it  were  the  only  branch  of  that  trunk,  or  a branch  of  the 
trunk  of  the  external  carotid.  Sometimes  the  curvature  is 
turned  a little  outward,  and  then  more  or  lefs  inward,  paffing 
behind  the  neighbouring  external  carotid. 

It  is  fituated  a little  more  backward  than  the  carotis  externa, 
tpnd  generally  runs  up  without  any  ramification,  as  high  as  the 
lower  orifice  of  the  great  canal  of  the  apophyfis  petrofa  of  the 
os  temporis.  It  enters  this  orifice  direCtly  from  below  up- 
ward, and  afterward  makes  an  angle  according  to  the  direction 
of  the  canal,  the  reft  of  which  it  paffes  horizontally,  being  co- 
yered  by  a production  of  the  dura  matter. 

At  tire  end  of  this  canal  it  is  again  incurvated  from  below 
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upward,  and  enters  the  cranium  through  a notch  of  the  fphe- 
noidal  bone.  Then  it  bends  from  behind,  forward,  and  makes 
a third  angle  on  the  fide  of  the  fella  fphenoidalis  ; and  again  a 
fourth,  under  the  clinoid  apophyfes  of  that  fella.  While  it 
lies  at  the  fide  of  the  fella  turcica,  it  fends  fmall  branches  to 
the  parts  about  the  cavernous  finus. 

As  it  leaves  the  bony  canal  to  enter  the  cranium,  it  fends  off 
a fmall  branch  through  the  fphenoidal  fiffure  to  the  orbit  and 
eye  : and  foon  afterward  a confiderable  branch,  called  ophthal- 
tnica,  through  the  foramen  opticum,  to  fupply  the  contents  of 
the  orbit.  The  firft  branches  fent  off  from  the  ocular  artery 
are  very  fmall;  they  go  to  the  dura  mater  on  the  optic  nerve, 
and  the  beginning  of  the  mufcles  in  the  bottom  of  the  orbit. 
Then  the  lacrymal  and  ciliary  arteries  are  fent  off : the  artery, 
covered  with  the  levator  mufcles  of  the  eye  and  upper  eye-  lid,  1 
afterwards  turns  inwards,  between  thefe  mufcles  and  the  op- 
tic nerve,  alrnoff:  at  aright  angle  ; but  about  the  part  where  it 
makes  this  turn,  it  fends  off  anterior  ciliary  branches ; after- 
wards two  go  off  to  the  levator  of  the  eye  and  upper  eye-lid  ; 
then  the  pofterior  ethmoidal  and  the  arteria  centralis  retinae 
are  fent  off.  While  it  paffes  over  the  nerve,  it  gives  off  the 
mufculares  fuperior,  inferior,  and  other  ciliary  branches.  It 
lies  now  at  the  inner  fide  of  the  orbit,  under  the  fuperior  ob- 
lique and  adduftor  mufcles.  Thefe  mufcles,  the  periofleum, 
and  inner  part  of  the  orbit  and  optic  nerve,  receive  branches 
from  it ; then  it  produces  the  ethmoidal  anterior  ; its  trunk 
next  defcends  under  the  cartillaginous  pulley  of  the  fuperior 
oblique  : here  it  frequently  gives  a branch  to  the  lacrymal  fac  ; 
the  arteries  of  the  eye-lids  alfo  grow  from  it ; at  lafl:  it  divides 
into  four  branches,  namely,  the  fuperciliary,  the  nafal,  the 
fuperficial,  and  deep  frontals;  which  lafi:  go  through  the  fora- 
men fupra  orbitarium  to  be  difl.ributed  to  the  forehead.  At 
the  inner  angle  of  the  eye,  it  communicates  with  the  angular 
artery ; and  within  the  orbit  it  fends  one  or  two  fmall  branch- 
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cs  to  the  nofe.  This  artery  was  by  the  ancients  miftaken  for 
a vein.  Ingraflius  was  the  firft  who  confidered  it  in  its  proper 
'light ; but  Haller  was  the  firft  who  deferibed  it  with  accuracy. 
For  a more  minute  defeription,  fee  Zinn  and  Sabatier. 

Afterwards  the  internal  carotid  runs  under  the  balls  of  the 
brain  to  the  fide  of  the  infundibulum,  where  it  is  at  a fmaH 
diftance  from  the  internal  carotid  of  the  other  fide,  and  there 
it  commonly  divides  into  two  principal  branches,  one  anterior 
and  one  pofterior. 

The  anterior  branch  runs  forward  under  the  brain,  firft  fe- 
parating  from  that  on  the  other  fide,  then  coming  nearer  again, 
it  unites  with  it  by  an  anaftomofis  or  communication  in  the  in- 
terftice  between  the  olfaCtory  nerves.  Afterwards,  having 
lent  offfmall  arteries,  which  accompany  thefe  nerves,  it  leaves 
its  fellow:,  and  divides  into  two,  but,  according  to  Winflow, 
two  or  three  branches.  The  firft  of  thefe  is  the  fmalleft  of  the 
two,  but  it  is  very  conftant ; it  runs  forward  to  the  inner  fide 
of  the  anterior  lobe,  which  it  fupplies  in  its  paffage.  The  fe- 
cond,  after  it  has  got  beyond  the  corpus  callofum,  to  which  it 
fends  branches,  is  reflected  back  over  that  fubftance  upon  the 
inner  fide  of  the  hemifphere,  and  may  be  traced  back  as  far  as 
die  pofterior  lobe.:  in  .all  this  courfe  it  fends  off  innumerable 
branches,  which  are  at  firft  fpread  out  upon  the  furface,  and 
afterwards  fink  into  the  fubftance  of  the  brain,  communicating 
freely  with  the  ramifications  of  the  pofterior  trunk. 

The  pofterior  branch  communicates  firft  of  all  with  the 
vertebral  artery  ox  the  fame  fide,  and  after  running  between  the 
anterior  and  lateral  lobes  of  the  brain,  divides  into  feveval  rami, 
which  run  between  its  fuperficial  circumvolutions ; and  are 
ramified  in  many  different  directions  on  and  between  thefe 
circumvolutions,  all  the  way  to  the  bottom  of  the  fulci. 

All  thefe  ramifications  arc  covered  by  the  pia  mater,  in  the 
duplicature  of  which  they  are  diftributed,  and  form  capillary 
-reticular  textures  .in  great  numbers  j and  afterwards  they  are 
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loft  in  the  inner  fubftance  of  the  brain.  The  anterior  and 
middle  branches  produce  the  Tame  kind  of  ramifications,  and 
the  anterior,  in  particular,  fupplies  the  corpus  callofum. 

Arteria  fubcldvia.  The  fubclavian  arteries  are  named  from 
their  fituation  near  the  clavicuke,  in  the  tranfverfe  direction  of 
which  they  run.  They  are  two  in  number,  one  right,  the  o- 
ther  left ; and  they  arife  from  the  arch  of  the  aorta,  on  each 
fide  of  the  left  carotid,  which  commonly  lies  in  the  middle 
between  them  •,  but  when  both  carotids  g,o  out  feparately,  they 
both  lie  between  the  fubclavise.  Thefe  arteries  terminate,  or 
rather  change  their  name  above  the  middle  of  the  two  firfi: 
ribs,  between  the  anterior  infertions  of  the  mufculr  fcaleni. 

The  right  fubclavian  is  larger  at  the  beginning  than  the  left, 
when  it  produces  the  right  carotid ; its  origin  is  likewife 
anterior  and  higher,  becaufe  of  the  obliquity  of  the  arch  of  the 
aorta  ; for  which  reafon  alfo  the  left  is  fhorter  than  the  right, 
and  runs  more  obliquely.  Both  of  them  are  diftributed  much 
in  the  fame  manner ; and  therefore  the  defcription  of  one  may 
likewife  be  applied  to  the  other. 

The  right  fubclavian,  the  longefl  of  the  two,  gives  off,  firfi:  of 
all,  fmall  arteries  to  the  mediaflinum,  thymum,  pericardium,  af- 
pera  arteria,  &e.  which  are  named  rnedlaj}in&, thymicr, pericardia^ 
and  tracheales.  Thefe  fmall  arteries  fometimes  go  out  from  the 
fubclavian  itfelf,  either  feparately  or  by  fmall  common  trunks  ; 
fometimes  they  are  branches  of  the  mammaria  interna,  efpe- 
cially  the  mediaflina.  , 

Afterward  this  right  fubclavian,  at  about  a finger’s  breadth 
from  its  origin,  generally  produces-  the  common  carotid  of 
the  fame  fide  ; and  at  a fmall  finger’s  breadth  from  the  caro- 
tid, it  gives  oil7  commonly  three  confiderable  branches,  viz. 
the  mammaria  interna,  cervicalis,  and  vertebralis,  and  fome- 
times an  intercoftal  artery,  which  goes  to  the  firfi  ribs  called 
mtercojlalis  fuperior. 

Arteria  thymica . The  arteria  thymica  communicates  with 
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the  mammaria  interna,  and  fometimes  arifes  from  the  anterior 
middle  part  of  the  common  trunk  of  the  fubclavian  and  caro- 
tid. rlhe  thymus  receives  likewife  fome  rami  from  the  mam- 
maria interna  and  intercoftalis  fuperior.  The  fame  obfervation 
may  be  applied  to  the  mediaftina  and  pericardia. 

Artcria  pericardia.  The  pericardia  arifes  much  in  the  fame 
manner  with  the  thymica,  and  runs  down  upon  the  pericar- 
dium all  the  way  to  the  diaphragm,  to  which  it  fends  fome 
fmall  ramifications. 

Arteria  mediajiina.  The  mediaftina  arifes  fometimes  imme- 
diately after  the  thymica,  and  is  *diftributed  principally  to  the 
mediaftinum. 

Arteria  trachealis.  The  trachealis,  which  may  likewife  be 
named  gutturalis  inferior,  runs  up  from  the  fubclavia,  in  a wind- 
ing courfe,  along  the  afpera  arteria,  to  the  glandulse  thyroidaeae 
and  larynx,  detaching  fmall  arteries  to  both  fides,  one  of  which 
runs  to  the  upper  part  of  the  fcapula. 

Arteria  mammaria  interna.  The  internal  mammary  artery 
comes  from  the  anterior  and  lower  fide  of  the  fubclavia,  near 
the  middle  of  the  clavicula,  and  runs  down  behind  the  carti- 
lages of  the  true  ribs  near  the  edge  of  the  fternum. 

In  its  paffage  it  fends  rami  to  the  thymus,  mediaftinum,  pe- 
ricardium, pleura,  and  intercoftal  mufcles.  It  likewife  de- 
taches other  branches,  through  thefe  mufcles  and  between  the 
cartilages  of  the  ribs,  to  the  petSloralis  major,  and  other  neigh- 
bouring mufcular  portions,  to  the  mammae,  membrana  adipofa, 
and  flcin. 

Several  of  thefe  rami  communicate,  by  anaftomofes,  with  the 
mammaria  externa,  and  other  arteries  of  the  thorax,  efpecially 
in  the  fubftance  of  the  pedtoralis  major,  and  likewife  with  the 
intercoftals.  Afterwards  it  goes  out  of  the  thorax  on  one  fide 
of  the  appendix  enfiformis,  and  is  loft  in  the  mufculus  abdomi- 
nis retSlus,  a^little  below  its  upper  part ; communicating,  at  this 
place,  byifeveraKmall  ramifications,  with. the  arteria  epigaftricaj 
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and,  in  its  courfe,  it  gives  branches  to  the  peritonaeum,'  and  to 
the  anterior  part  of  the  oblique  and  tranfverfc  mufcles  of  the 
abdomen. 

Arteria  cervicalis.  The  cervical  artery  arifes  from  the  up- 
per fide  of  the  fubclavian,  and  is  prefently  afterwards  divided 
into  two,  which  come  out  fometimes  feparately,  fometimes 
by  a fmall  common  trunk.  The  largeft  of  thefe  two  arteries  is 
anterior,  the  other  pofterior. 

The  anterior  cervicalis,  running  behind  the  carotid  of  the 
fame  fide,  is  diftributed  to  the  mufculus  coraco-hyoidaeus,  ma- 
ftoidaeus,  cutaneus,  fterno-hyoidaeus,  and  fterno-thyroidaeus, 
to  the  jugular  glands,  the  afpera  arteria,  the  mufcles  of  the 
pharynx,  bronchia,  cefophagus,  and  to  the  anterior  mufcles 
which  move  the  neck  and  head.  This  artery  has  been  obferved 
to  fend  out  the  intercoftalis  fuperior. 

The  pofterior  cervicalis  arifes  fometimes  a little  after  the 
vertebralis,  and  fometimes  from  that  artery.  It  paffes  under 
the  tranfverfc  apophyfis  of  the  laft  vertebra  of  the  neck  ; and 
fometimes  through  a particular  hole  in  that  apophyfis ; and 
from  thence  runs  up  backward  in  a winding  courfe,  on  the 
Vertebral  mufcles  of  the  neck,  and  then  returns  in  the  fame 
manner. 

It  communicates  with  a defeending  branch  of  the  occipi- 
tal artery,  and  with  another  of  the  vertebral  artery  above 
the  fecond  vertebra.  It  is  diftributed  to  the  mufeuli  fealeni, 
angularis  feapulae,  and  trapezius,  and  to  the  jugular  glands  and 
integuments. 


Arteria  -vertebralis ; The  vertebral  artery  goes  out  from  the 
pofterior  and  upper  fide  of  the  fubclavian,  almoft  oppofite  to 
the  mammaria  interna  and  cervicalis.  It  runs  up  through  all  the 
holes  in  the  tranfverfe  apophyfis  of  the  vertebra;  of  the  neck, 
and  in  its  paffage  fends  off  little  twigs  through  the  lateral 
notches  of  thefe  vertebrae,  to  the  medulla  fpinalis  and  its  cover- 
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ings.  It  alfo  gives  arteries  to  the  vertebral  mufcles,  and  to  o- 
ther  mufcles  near  them. 

As  it  paffes  through  the  tranfverfe  hole  of  the  fecond  verte- 
bra, it  is  generally  incurvaied,  to  accommodate  itfelf  to  the 
particular  obliquity  of  this  foramen.  And  between  this  hole 
and  that  in  the  firft  vertebra,  it  takes  another  larger  turn  in  a 
contrary  dire&ion  to  the  former.  Having  paffed  the  tranf- 
verfe hole  of  the  firft  vertebra,  it  is  confiderably  incurvated  a 
third  time,  from  before  bafckwards,  as  it  goes  through  the  fu- 
perior  and  pofterior  notch  in  this  vertebra. 

At  this  third  curvature,  it  fends  off  a fmall  branch,  which  is 
ramified  on  the  outer  and  pofterior  parts  of  the  occiput,  and 
communicates  with  the  cervical  and  occipital  arteries.  Having 
afterwards  reached  the  great  foramen  of  the  os  occipitis,  it  en- 
ters the  cranium,  and  pierces  the  dura  mater ; and  on  thefe 
accounts  it  may  be  named  arteria  occipitalis  pcjl trior > to  diftin- 
guifh  it  from  the  other  which  is  lateral. 

As  foon  as  it  enters  the  cranium,  it  fends  feveral  fmall  ra- 
mifications to  the  back  part  of  the  medulla  oblongata,  and  to 
the  corpora  olivaria  and  pyramidalia,  which  are  likewife  fpread 
on  the  back  fides  of  the  fourth  ventricle  of  the  brain,  and  form 
the  plexus  choroides  of  the  cerebellum. 

Afterwards  it  advances  on  the  apophyfis  bafilaris  of  the  os 
occipitis,  inclining  by  fmall  degrees  toward  the  vertebral  arte- 
ry of  the  other  fide,  all  the  way  to  the  extremity  of  that  apophy- 
fis, where  they  both  join  in  one  common  trunk,  which  may  be 
named  arteria  bafilaris. 

Arteria  bafilaris.  The  arteria  bafilaris  runs  forward  under 
the  great  tranfverfe  protuberance  of  the  medulla  oblongata,  to 
which  it  gives  ramifications,  as  well-as  to  the  neighbouring  parts 
of  the  medulla.  This  artery  fometimes  divides  again  near  the 
extremity  of  the  apophyfis  bafilaris  into  four  lateral  branches, 
which  communicate  with  the  pofterior  branches  of  the  two 
internal  csrotides,  and  are  loft  in  the  pofterior  lobe  of  the  brain. 
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The  firft  and  fmalleft  forms  on  each  fide  the  arteria  fuperior 
cerebelli,  which  goes  to  the  upper  part  of  this  vifcus,  and  to 
die  nates,  teftes,  See.  and  at  laft  is  loft  in  the  inner  fubftancc 

of  die  cerebellum.  The  other  branch  on  each  fide  is  much 

% 

more  coniiderable  : it  forms  the  arteria  pofterior,  or  profunda, 
cerebri,  which  fupplies  the  pofterior  lobe  of  the  brain,  and  the 
parts  lying  near  the  third  ventricle.  The  arteria  pofterior  ce- 
rebri, on  each  fide,  likewife  communicates  with  the  trunk  of 
the  internal  carotid,  by  a branch  fomething  fimilar  to  that  be- 
tween the  anterior  branches  of  the  carotids  : thefe  branches 
affift  in  forming  the  circle  of  Willis. 

Arte  rue  fpinales'.  The  fpinal  arteries  are  two  in  number, 
one  anterior,  and  one  pofterior  \ both  produced  by  both  ver- 
•tebrales  ; each  of  which  as  foon  as  it  enters  the  cranium,  fends 
out  a fmall  branch,  by  the  union  of  which  the  pofterior  fpina- 
lis  is  formed.  Afterwards  the  vcrtebrales  advancing  on  the  a- 
pophyfis  bafilafis,  or  production  of  the  occipital  bone,  detach 
backward  two  other  fmall  branches,  which  likewife  meet,  and 
by  their  union  form  the  fpinalis  anterior.  Thefe  fpinal  arte- 
ries run  down  on  the  fore  and  back  fide-s  of  the  medulla  fpina- 
lis, and,  by  fmall  tranfverfe  ramifications,  communicate  with 
thofe  which  thedntercoftal  and  lumbar  arteries  fend  to  .the  fame 
part. 

Arteria  audhoria  interna.  The  internal  auditory  artery  goes 
oft  from  each  fide  of  the  arteria  bafilaris  .to  the  organ  of  hear- 
ing, accompanying  the  auditory  nerve,  having  firft  furnifhed 
feveral  imall  twigs. to  the  membrana  arachnoides. 

Arteria  meningiea  pojierior.  The  pofterior  meningaea  arifes 
from  the  fame  trunk  with  the  auditoria  interna,  and  goes  to 
the  back  part  of  the  dura  mater,  on  the  occipital  and  temporal 
bones,  and  likewife  fupplies  the  neighbouring  lobes  of  the 
brain. 

Arteria  intercojlalis  fuperior.  When  the  fuperior  intercoftal 
:artery  does  not  go  out  from  the  trunk  of  the  aorta  defeendens., 
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k commonly  arifes  from  the  lower  fide  of  the  fubclavian,  and 
runs  down  on  the  infide  of  the  two,  three,  or  four,  uppermoft 
true  ribs,  near  their  heads,  and  fends  off  under  each  rib  a 
branch  which  runs  along  the  lower  edge,  and  fupplies  the  in- 
tercoftal mufcles  and  neighbouring  parts  of  the  pleura. 

Thefe  branches  or  particular  intercoftal  arteries  communi- 
cate with  each  other  at  different  diftances  by  fmall  rami,  which 
run  upward  and  downward  from  one  to  the  other,  on  the  in- 
tercoftal mufcles. 

They  likewife  give  branches  to  the  mufculi  fterno-hyoidxi, 
fubclavius,  vertebrales,  and  bodies  of  the  vertebrx  ; and  alfo 
to  the  pedtoralis  major  and  minor,  piercing  the  intercoftal 
notch  ; and  laftly,  they  fend  branches  through  the  mufcles  of 
the  firft  four  vertebrx  to  the  medulla  fpinalis  and  its  cover- 
ings. 

Sometimes  the  fuperior  common  intercoftal  artery  comes 
from  the  cervicalis,  and  not  immediately  from  the  fubclavia. 
Sometimes  it  arifes  from  the  aorta  defcendens,  either  by  fmall 
feparate  arteries,  or  by  a common  trunk,  which  divides,  as  it 
runs  obliquely  up,  upon  the  ribs.  Laftly,  it  fometimes  arifes 
from  the  nearelt  bronchiales,  or  from  feveral  bronchiales  toge- 
ther. 

DuBus  arteriofus  in  ligament  urn  verfus.  The  du£lus  arterio- 
fus,  which  is  found  only  in  the  foetus  and  in  very  young  chil- 
dren, arifes  from  the  aorta  defcendens,  immediately  below  the 
left  fubclavian  artery.  In  adults,  this  dutt  is  fhrunk  up  and 
clofed,  and  appears  only  like  a fhort  ligament,  adhering  by  one 
end  to  the  aorta,  and  by  the  other  to  the  pulmonary  artery  ; 
fo  that  in  reality  it  deferves  no  other  name  than  that  of  liga- 
mentum  arteriofum. 

Arteria  bronchialis.  The  bronchial  arteries  are  two  or  three 
in  number,  one  on  the  right  fide,  and  one  or  two  on  the  left. 
The  right  generally  comes  from  the  fuperior  intercoftal,  the 
left  from  the  aorta,  and  fometimes  from  the  arteria  ccfopha- 
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gxa.  Sometimes  they  arife  feparately  from  each  fide,  to  go  to 
each  lung,  and  fometimes  by  a fmall  common  trunk,  which 
afterwards  feparates  toward  the  right  and  left  hand,  at  the  bi- 
furcation of  the  afpera  arteria,  and  accompany  the  ramifica- 
tions of  the  bronchia. 

The  bronchial  artery  on  the  left  fide  often  comes  from  the 
aorta,  while  the  other  arifes  from  the  fuperior  intercoltal  011 
the  fame  fide ; which  variety  is  owing  to  the  fituation  of  the 
aorta.  Sometimes  there  is  another  bronchial  artery  which  goes 
out  from  the  aorta  pofteriorly,  near  the  fuperior  intercoftal,  a- 
bove  the  bronchialis  anterior. 

Free  communications  are  fometimes  obferved  between  the 
branches  of  the  bronchial  and  thofe  of  the  pulmonary  artery, 
which  have  been  miftaken  for  direct  communications  between 
the  bronchial  artery  and  pulmonary  vein,  vena  azygos,  &c. 

The  bronchialis  gives  a fmall  branch  to  the  neighbouring- 
auricle  of  the  heart,  which  communicates  with  the  arteria  co- 
ronaria. 

Arteria  eefophagaa.  The  ccfophagara  are  generally  two  or 
three  in  number,  fometimes  only  one.  They  arife  anteriorly 
from  the  aorta  defcendens,  and  are  diftributed  to  the  oefopha- 
gus,  &c.  Sometimes  the  uppermolt  oefophagaea  produces  a. 
bronchial  artery. 

Arteria  intercojlales  inferiores . The  inferior  intercoftals  are 
commonly  feven  or  eight  on  each  fide,  and  fometimes  ten, 
when  the  fuperior  intercoftals  arife  likewife  from  the  aorta  de- 
fcendens ; in  which  cafe  thefe  run  obliquely  upward,  as  has 
been  already  faid. 

They  arife  along  the  backfide  of  the  defcending  aorta  in 
pairs,  all  the  way  to  the  diaphragm,  and  run  tranfverfely  to- 
wards each  fide,  on  the  bodies  of  the  vertebra.  Thofe  on  the 
right  fide  pafs  behind  the  vena  azygos  ; and  afterwards  they 
all  run  to  the  intercoftal  mufclcs,  along  the  lower  edge  of  the 
ribs,  all  the  way  to  the  fternum,  or  near  it, 
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They  fend  branches  to  the  pleura,  to  the  vertebral  mufcles, 
to  thole  mufcles  which  lie  on  the  outfides  of  the  ribs,  and  to 
the  upper  portions  of  the  mufcles  of  the  abdomen  ; and  they 
communicate  with  the  arteriae  epigaltricae  and  lumbares. 

Sometimes,  inftead  of  going  out  from  the  aorta  in  pairs, 
they  arife  by  fmall  common  trunks,  which  afterwards  divide, 
and  fend  an  artery  to  each  neighbouring  rib. 

Before  they  take  their  courfe  along  the  ribs,  each  of  them 
detaches  one  branch  between  the  tranfverfe  apophyfes  on  both 
lides,  to  the  vertebral  mufcles,  and  another  which  enters  the 
great  canal  of  the  fpina  dorfi.  Each  of  thcfe  latter  branches 
divides  at  lead  into  two  fimall  arteries  ; one  of  which  runs 
tranfverfely  on  the  anterior  fide  of  the  canal,  the  other  on  the 
.polterior  fide.  Both  of  them  communicate  with  the  like  ar- 
teries from  the  other  fide  of  the  fpine,  in  fuch  a manner  as  to 
form  a kind  of  arterial  rings,  which  likewife  communicate  with 
each  other  by  other  fmall  ramifications.  Tire  fame  is  to  be 
.obferved  in  the  arterhe  lumbares. 

Afterwards  each  intercoftal  artery  having  reached  the  mid- 
dle of  the  rib,  or  a little  more,  divides  into  two  principal 
branches,  one  internal,  the  other  external.  Soon  after  this  di- 
vifion,  the  arteries  that  run  upon  the  falfe  ribs  feparate  a little 
from  them,  being  gradually  bent  downward  one  after  another, 
and  are  fpread  upon  the  abdominal  mufcles.  They  are  like- 
wife diftrihuted  to  other  neighbouring  mufcles,  and  particular- 
ly to  thofe  of  the  diaphragm,  almoft  in  the  fame  manner  with 
the  arterise  phrenicae  ; they  alfo  communicate  with  the  lumba- 
res, and  fometimes  with  branches  of  the  hypogaftricae. 

Arteria  axillarcs.  The  fubclavian  artery  having  left  the 
.thorax  immediately  above  the  firft  rib,  in  the  interlace  left  be- 
tween the  portions  cf  the  fcalcnus,  there  receives  the  name  of 
axillaris , becaufe  it  paffes  under  the  axilla. 

In  this  courfe  it  gives  off,  from  its  infide,  a fmall  branch  to 
the  infide  of  the  firll  rib  *,  and  afterwards  four  feveral  princi- 
pal 
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pal  branches,  viz.  the  thoracica  fuperior,  mammaria  externa, 
thoracica  humeralis,  and  axillaris  fcapularis. 

Arteria  thoracica  fuperior.  The  fuperior  thoracica  gives 
branches  to  the  two  pe&oral  mufcles,  to  the  mufculus  fubcla- 
vius,  ferratus  major,  and  intercodales  externi.  It  likewife 
communicates  with  the  thoracica  longa  and  intercodales.  Tho- 
racica longa  of  Sabatier.,  or  mammaria  externa  of  others,  fends 
branches  to  the  axillary  glands,  to  the  two  peftoral  mufcles,  to 
the  ferratus  major,  intercoftales  externi,  to  the  mamma,  and 
at  lad  to  the  integuments.  Arteria  thoracica  humeralis  gives 
firft  a branch  to  the  ferratus  m#jor,  another  runs  up  to  the 
fternb-madoid  mufcle  ; one  fupplies  the  fubftance  of  the  cla- 
vicle and  die  parts  over  it ; one  branch,  in  particular,  runs  be- 
tween the  clavicle  and  fmall  pe£toral  mufcle,  to  which  it  fends, 
branches,  and  communicates  with  the  internal  mammaria  : but 
the  principal  part  of  the  thoracica  humeralis  defeends  between 
die  great  pedforal  and  deltoid  mufcles,  and  is  difhributed  about 
the  parts  firrrounding  the  articulation  at  the  top  of  the  hume- 
rus. Another  artery,  called  thoracica  axillaris , fometimes  goes 
off  from  the  former,  to  be  difpofed  upon  the  glands,  &c.  in 
the  axilla. 

Scapularis  inferior.  The  inferior  thoracic  artery  runs  along 
the  inferior  coda  of  the  fcapula,  to  the  mufculus  fubfcapula- 
ris,  teres  major  and  minor,  infra-fpinatus,  latiflimus  dorfi,  fer- 
ratus major,  and  the  neighbouring  intercodal  mufcles,  com- 
municating with  the  arterial  fcapulares. 

Arteria  fcapularis  externa . The  external  fcapulary  artery 
paffes  through  the  notch  in  the  fuperior  coda  of  the  fcapula, 
to  the  mufculus  fupra-fpinatus  and  infra-fpinatus,  teres  major 
and  minor,  and  to  the  articulation  of  the  fcapula  with  the  0$ 
humeri. 

Arteria  fcapularis  interna.  The  internal  fcapularis  arifes 
from  the  axillary  artery  near  the  axilla,  and  runs  backward,  to 
he  didributed  to  die  fubfcapularis,  giving  branches  to  the  fer- 
ratus. 
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ratus  major,  to  the  axillary  glands,  and  to  the  teres  major,  up- 
on which  it  is  ramified  in  different  manners.  It  likewife  fends 
rami  to  the  infra-fpinatus  and  upper  portion  of  the  triceps. 

Arteria  articularis.  The  articular  artery  arifes  from  the 
lower  and  fore  part  of  the  axillaris,  and  runs  backward  be- 
tween the  head  of  the  os  humeri  and  teres  major,  furrounding 
the  articulation  till  it  reaches  the  pofterior  part  of  the  dcltoi- 
des,  to  which  it  is'diftributed. 

During  this  courfe,  it  gives  feveral  branches  to  the  fuperior 
portions  of  the  ancomei,  to  the  capfular  ligament  of  the  joint 
of  the  fhoulder,  and  to  the  os  humeri  itfelf  through  feveral 
holes  immediately  below  the  great  tuberofity  of  the  head  of 
that  bone.  It  likewife  communicates  with  the  fcapulary  ar- 
tery. 

Oppofite  to  the  origin  of  this  articular  artery,  the  axillaris 
fends  off  another  fmall  branch,  which  runs  in  a contrary  direc- 
tion between  the  head  of  the  os  humeri  and  the  common  upper 
part  of  the  biceps  and  coraco-brachialis  ; and  hdving  given 
branches  to  the  vagina  and  channel  of  the  biceps,  and  to  the 
periofteum,  afterwards  joins  the  principal  humeialis. 

Arteria  brachialis.  The  axillary  having  given  off  thefe 
branches,  pafles  immediately  behind  the  tendon  of  the  peftora- 
lis  major,  where  it  changes  its  former  name  for  that  of  arteria 
brachialis.  It  runs  down  on  the  infide  of  the  arm  over  the 
mufculus  covaco-brachialis  and  anconteus  internus,  and  a- 
long  tire  inner  edge  of  the  biceps  behind  the  vena  bafilica,  giv- 
ing fmall  branches  on  both  fides  to  the  neighbouring  mufcles, 
to  the  periofteum,  and  to  the  bone. 

Between  the  axilla  and  middle  of  the  arm,  it  is  covered  on- 
ly by  the  fkin  and  fat ; but  afterwards  it  is  hid  under  the  bi- 
ceps, and  runs  obliquely  forward  as  it  defeends  ; being  at  fome 
* diftance  from  the  internal  condyle,  but  it  does  not  reach  the 
middle  of  the  fold  of  the  arm. 

Between  the  axilla  and  this  place,  it  fends  off  many  branches 
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to  the  infra-fpinatus,  teres  major  and  minor,  fubfcapularis,  Ia- 
tiflimus  dorfi,  ferratus  major,  and  other  neighbouring  mufcles, 
to  the  common  integuments,  and  even  td  the  nerves.  Below 
the  fold  of  the  arm,  it  divides  into  two  principal  branches,  one 
Called  arteria  cubitalis , the  other  radialis. 

From  its  upper  and  inner  part,  it  fends  off  a particular 
branch,  which  runs  obliquely  downward  and  backward  over 
the  triceps,  and  then  turns  forward  again  near  the  external 
condyle,  where  it  communicates  with  a branch  of  the  arteria 
radialis. 

Immediately  below  the  infertion  of  the  teres  major,  it  gives 
off  another  branch,  which  runs  from  within  outwards,  and 
from  behind  forward,  round  the  os  humeri ; and  defcends  ob- 
liquely forward,  between  the  mufculus  brachialis  and  triceps, 
ro  both  which  it  is  diftributed  in  its  paffage.  Having  after- 
wards reached  the  external  condyle,  it  unites  with  the  branch 
laft  mentioned,  and  likewife  communicates  with  a branch  of 
the  arteries  of  the  fore-arm,  fo  that  there  is  here  a triple  anaf- 
tomofis. 

About  the  breadth  of  a finger  below  this  fecond  branch,  the 
brachial  artery  fends  off  a third,  which  runs  down  toward  the 
internal  condyle,  and  communicates  with  other  branches  of  the 
arteries  outlie  fore-arm. 

About  the  middle  of  the  arm,  or  a little  lower,  much  about 
the  place  where  the  brachial  artery  begins  to  be  covered  by  the 
biceps,  it  fends  off  a branch,  which  is  diflributed  to  the  peri- 
ofteum,  and  penetrates  the  bone  between  the  brachialis  and  in- 
ner fide  of  the  triceps.  v 

About  an  inch  lower*  it  gives  off  another  branch,  which 
having  furnifhed  ramifications  to  the  inner  fide  of  the  triceps 
run3  over  the  inner  condyle,  and  likewife  communicates  with 
branches  of  the  arteries  of  the  fore-arm. 

Having  got  below  the  middle  of  the  arm,  the  brachial  arte- 
ry detaches  another  branch,  which  runs  behind  the  inner  con- 
Vol*  III.  civic 
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dyle  in  company  with  the  ulnar  nerve  •,  and  having  pafled  over 
the  mufcles  inferted  in  this  condyle,  it  communicates  with  that 
branch  of  the  cubital  artery  which  encompafles  the  fold  of  the 
arm. 

A little  lower  it  fometimes  fends  out  another  branch,  which 
pafles  on  the  forefide  of  the  inner  condyle,  and  then  communi- 
cates with  a branch  which  runs  up  from  the  cubital  artery. 
Tfiefe  three  communicating  branches  are  termed  collateral  ar- 
teries. 

The  common  trunk  of  the  brachial  artery  having  reached 
the  fold  of  the  arm,  runs,  together  with  a vein  and  the  radial 
nerve,  immediately  under  the  aponeurofis  of  the  biceps,  and 
pafles  under  the  vena  mediana,  detaching  branches  on  each  fide 
to  the  neighbouring  mufcles. 

A little  more  than  a finger’s  breadth  beyond  the  fold  of  the 
arm,  this  artery  divides  into  the  two  principal  branches  called 
cubitaiis  and  radialis. 

From  this  bifurcation,  the  brachial  artery  fends  branches  on 
each  fide,  to  the  fupinator  longus,  pronator  teres,  fat,  and  Ikin. 
It  fometimes,  though  very  rarely,  happens,  that  this  artery  is 
divided  from  its  origin  into  two  large  branches,  which  run 
down  on  the  arm,  and  afterwards  on  the  fore-arm,  where  they 
have  the  names  of  cubitaiis  and  radialis. 

Arteria  cubitaiis.  The  cubital,  or  ulnar  artery,  which  lies  at 
the  inner  fide,  aiid  is  the  larged  of  the  two,  finks  in  between 
the  brachial  is  interims  and  pronator  teres  ; then  between  the 
fublimus  and  profundus,  and  afterwards  runs  down  between 
the  fublimus  and  flexor  carpi  ulnaris,  all  the  way  to  the  carpus 
and  great  traniverfc  ligament.  In  this  courfe  it  winds  and 
turns  feveral  ways,  and  fends  out  feveral  branches. 

The  fivd  is  a fmall  artery,  which  runs  inward  to  the  inner 
condyle,  and  then  turns  upward  like  a kind  of  recurrent,  to 
communicate  by  feveral  branches  with  tire  collateral  arteries  of 
the  arm  already  mentioned,  and  particularly  with  the  third. 
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A little  .lower  down,  another  fmall  branch  goes  off;  which, 
having  run  upward  a fhort  way,  and  almoft  furrounded  the 
articulation,  communicates  with  the  fecond  collateral  artery  of 
the  arm,  between  the  olecranum  and  inner  condyle. 

Afterwards,  the  cubital  artery  having,  in  its  courfe  between 
the  heads  of  the  ulna  and  radius,  reached  the  interoffeous  liga- 
ment, fends  off  two  principal  branches,  one  internal,  the  other 
external ; called  the  interojfeous  arteries  of  the  fore-arm. 

The  external  artery  pierces  the  ligament  about  three  fingers 
breadth  below  the  articulation  ; and  prefently  afterwards  gives 
off  a recurrent  branch,  which  runs  up  toward,  the  external  con- 
dyle of  the  os  humeri,  under  the  extenfor  carpi  u'lnaris  and  an- 
conseus,  to  which  it  is  diftributed,  as  alfo  to  the  fupinator  bre- 
vis ; and  it  communicates  with  the  collateral  arteries  of  the 
arm  on  the  fame  fide. 

Afterward  this  external  interoffeous  artery  runs  down  on  the 
outfide  of  the  ligament,  and  is  diftributed  to  the  extenfor  car- 
pi ulnaris,  extenfor  digitorum  communis,  and  to  the  extenfo-  • 
res  pollicis  indicis  and  minimi  digiti  ; communicating  with 
forne  branches  of  the  internal  interoffeous  artery. 

Having  reached  the  lower  extremity  of  the  ulna,  it  unites 
with  a branch  of  the  internal  interoffeous  artery,  which  at  this 
place  runs  from  within  outward,  and  is  diftributed  together 
with  it  on  the  convex  fide  of  the  carpus  and  back  of  the  hand, 
communicating  with  the  arteria  radialis,  and  with  a branch  of 
the  cubitalis  ; which  fhall  be  mentioned  hereafter. 

By  thefe  communications,  this  artery  forms  a fort  of  irregu- 
lar arch,  from  whence  branches  are  detached  to  the  external 
interofieous  mufcles,  and  to  the  external  lateral  parts  of  the 
fingers. 

The  internal  interoffeous  artery  runs  dowm  very  clofe  to  the 
ligament,  till  it  reaches  below  the  pronator  teres  ; between 
which  and  the  pronator  quadratus  it  perforates  the  ligament, 
and  goes  to  the  convex  fide  of  the  carpus  and  back  of  the 
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hand,  where  it  communicates  with  the  external  interofieous 
artery,  with  the  radialis  and  internal  branches  of  the  cubitalis. 

From  the  origin  of  the  two  interoffeae,  the  cubital  artery  def- 
cends,  fending  branches  to  the  neighbouring  parts.  Below 
the  internal  interoflea,  it  fometimes  fends  off  a branch  which 
tuns  down  between  the  flexor  pollicis,  flexor  carpi  radialis,  and 
perforatus  ; to  which  it  is  diftributed  all  the  way  to  the  car- 
pus, where  it  runs  under  the  internal  annular  ligament,  and 
communicates  on  the  hand  with  branches  qf  the  arteria  radia-r 
lis. 

Afterward  the  cubital  artery  paffes  over  the  internal  tranf- 
verfe  ligament  of  the  carpus,  by  the  fide  of  the  os  pififorme  •, 
and  having  furnifhed  the  fkin,  palmaris  brevis,  and  metacarpus, 
it  flips  under  the  aponeurofis  palmaris,  giving  off  one  branch 
to  the  abductor  minimi  digiti,  and  another  which  runs  towards 
the  thumb  between  the  tendons  of  the  flexors  of  the  fingers  and 
the  bafes  of  the  metacarpal  hones. 

It  likewife  fends  off  a branch,  which,  running  between  the 
third  and  fourth  bones  of  the  metacarpus,  reaches  to  the  back 
of  the  hand,  where  it  communicates  with  the  external  interof- 
feous  artery.  Afterwards,  having  fupplied  the  interofieous 
mufcles,  it  communicates  with  the  radialis  ; and  they  both 
form  an  arterial  arch  in  the  hollow  of  the  hand,  in  die  follow- 
ing manner. 

The  cubitalis  having  got  about  two  fingers  breadth  beyond 
the  internal  annular  ligament  of  die  carpus,  forms  an  arch  ; 
the  convex  fide  of  which  is  turned  to  the  fingers,  and  com- 
monly fends  off  three  or  four  branches.  The  firft  goes  to  the 
inner  and  back  part  of  the  little  finger ; and  is  fometimes  a 
continuation  or  production  of  that  branch  which  goes  to  the 
mufcles  on  the  forefide  of  the  little  finger. 

The  other  three  branches  run  in  the  interftices  of  the  four 
metacarpal  bones  *,  near  the  heads  cf  which  each  of  diem  is  di- 
vided into  two  branches,  which  pdfs  along  the  two  internal  la- 
teral 
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teral  parts  of  each  finger,  from  the  forefide  of  the  little  finger 
to  the  pofterior  fide  of  the  index  inclufively ; and  at  the  ends 
of  the  fingers  thefe  digital  arteries  communicate  and  unite  with 
each  other. 

Sometimes  die  arch  of  the  cubital  artery  terminates  by  a 
particular  branch  in  the  middle  finger  ; and  in  that  cafe  it 
communicates  with  the  radial  artery,  which  makes  up  what 
the  other  wants. 

This  arch  fends  likewife  from  its  concave  fide,  towards  the 
fecond  phalanx  of  the  thumb,  a branch  for  the  lateral  internal 
part  thereof ; and  then  ends  near  the  head  of  die  firft  meta- 
carpal bone,  by  a communication  with  the  radialis,  having 
firft  given  a branch  to  the  forefide  of  the  index,  and*  another 
to  the  fide  of  the  thumb  next  the  former.  Thefe  communi- 
cate at  the  ends  of  the  fingers  with  the  neighbouring  branches 
as  in  the  other  fingers. 

This  arch  fends  likewife  fmall  twigs  to  the  interofieous  muf- 
cles,  to  the  lumbricaies,  palmaris,  and  to  other  neighbouring 
parts  *,  and,  laftiy,  to  the  integuments. 

Arteria  radialis.  The  radial  artery  begins  by  detaching  a 
fmall  recurrent  branch,  which  runs  upwards  toward  the  fold 
of  the  arm,  and  turns  backward  round  the  external  condyle, 
communicating  with  the  neighbouring  branches  from  the 
trunk  of  the  brachial  artery,  efpecially  with  the  firft  collateral 
branch  on  that  fide. 

It  runs  down  along  the  in  fide  of  the  radius,  between  the  fu- 
pinator  longus,  pronator  teres,  and  the  integuments,  giving 
branches  to  thefe  mufcles,  and  likewife  to  the  perforatus,  per- 
forans,  and  fupinator  brevis.  From  thence  ir  runs  in  a wind- 
ing courfe  toward  the  extremity  of  the  radius,  fupplying  the 
flexors  of  the  thumb  and  pronator  quadratus. 

Having  reached  the  extremity  of  the  radius,  it  runs  nearer 
the  fkin,  efpecially  toward  the  anterior  edge  of  the  bone, 

being 
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being  the  artery  which  we  there  feel  when  we  examine  the 
pulfe. 

At  the  end  of  the  tadius,  it  gives  off  a branch  to  the  abduc- 
tor pollicis ; and  after  having  communicated  with  the  arch  of 
the  cubital  artery  in  the  palm  of  the  hand,  and  fent  off  fome 
cutaneous  branches  at  that  place,  it  detaches  one  along  the 
whole  internal  lateral  part  of  the  thumb. 

Afterwards  it  runs  between  the  firft  phalanx  and  tendons  of 
the  thumb,  to  the  interftice  between  the  bafis  of  this  firft  pha- 
lanx and  of  the  firft  metacarpal  Sone,  where  it  turns  toward 
the  hollow  of  the  hand. 

At  this  turning,  it  fends  off  a branch  to  the  external  lateral 
part  of  the  thumb,  which,  having  reached  the  end  thereof, 
communicates  by  a fmall  arch  with  the  branch  that  goes  to 
the  internal  lateral  part. 

It  likewife  fends  branches  outward,  which  run  more  or  lefs 
tranfverfely  between  the  firft  two  hopes  of  the  metacarpus  and 
the  twm  tendons  of  the  extenfores  caPpi  radiales;  and  it  com- 
municates with  an  oppofite  branch  of  the  cubitalis  ; together 
with  which  it  furnifhes  the  external  interofleous  mufcles  and 
integuments  of  the  back  of  the  hand  and  convex  fide  of  the 
Carpus. 

Laftly,  the  radial  artery  terminates,  in  paffing  over  the 
abduftor  mufcle  of  the  index,  near  the  bafis  of  the  firft  meta- 
carpal bone,  and  in  running  under  the  tendons  of  the  flexor 
mufcles  of  the  fingers,  where  it  is  joined  to  the  arch  of  the  cu- 
bitalis. 

It  fends  off  another  branch,  which  runs  along  the  forepart  of 
the  firft  bone  of  the  metacarpus  to  the  convex  fide  of  the  index, 
where  it  is  loft  among  the  integuments. 

It  gives  likewife  a branch  to  the  internal' lateral  part  of  the 
index  *,  w hich,  at  the  end  of  that  finger,  joins  an  oppofite 
branch  that  comes  from  the  arch  of  the  cubitalis.  It  alfo 
fends  off  a fmall  branch acrof9  the  internal  interoffeous  mufcles, 

where 
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where  it  forms  a kind  of  fmall  irregular  arch,  which  commu- 
nicates with  the  great  arch  by  feveral  fmall  arterial  rami. 

When  the  arch  of  the  cubitalis  ends  at  the  middle  finger, 
the  radialis  runs  along  the  inner  or  concave  part  of  the  firll 
metacarpal  bone  *,  at  the  head  of  which  it  terminates  by  two 
branches. 

One  of  thefe  branches  runs  along  the  inner  and  anterior 
lateral  part  of  the  index  ; the  other  pafies  between  the  flexor 
tendons  of  this  finger  and  the  metacarpal  bone ; and  having 
communicated  with  the  cubital  branch  of  the  middle  finger,  it 
advances  on  the  porterior  lateral  part  of  the  index  all  the  way 
to  the  end  of  that  finger,  where  it  unites  again  with  the  firft 
branch. 


Arteria  diaphragmatica.  The  left  diaphragmatic  artery  goes 
out  commonly  from  the  aorta  defcendens  as  it  pafies  between^ 
the  crura  of  the  fmall  mufcle  of  the  diaphragm.  The  right 
diaphragmatic  comes  fometimes  from  the  nearefi:  lumbar  ar- 
tery,  but  frequently  from  the  cceiiaca.  Sometimes  both  thefe 
arteries  arife  by  a fmall  common  trunk  immediately  from  the 
aoita.  They  likewife  have  the  name  of  arteria phrenicte. 

They  appear  almofl:  always  in  feveral  ramifications  on  the 
concave  or  lower  fide  of  the  diaphragm,  and  feldom  on  the 
upper  or  convex  fide.  They  give  fmall  branches  to  the  glandu- 
lse  renales,  and  fat  upon  the  kidneys,  to  the  liver,  and  to  the 
fuperior  orifice  of  the  ftomach. 


Befides  thefe  capital  diaphragmatic  arteries,  there  are  others 
of  a fubordinate  clafs,  which  come  from  the  iutercoltales, 
mammariie  internee,  mediaftinse,  pericardia:,  and  ceeliaca,  all  of 
which  communicate  freely  with  the  large  diaphragmatics,  as 
tliofc  on  the  right  and  left  fides  of  the  diaphragm  do  with  each 
other. 


Arteria  caliaca.  The  caeliac  artery  rifes  anteriorly  and  a lit- 
tle to  the  left  fide,  from  the  aorta  defcendens,  immediately  af- 
ter its  paiTage  through  the  fmall  mufclc  of  the  diaphragm, 

nearly 
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nearly  oppofite  to  the  cartilage  between  the  laft  vertebra  of  the 
back  and  firft  of  the  loirls.  The  trunk  of  this  artery  is  very 
Ihort ; and  near  its  origin  it  fends  frequently  off  the  right  dia- 
phragmatica. 

Immediately  after  this,  the  cccliaca  divides  into  three  branch- 
es ; one  runs  upwards,  termed  arteria  ventriculi  coronaria  ; one 
toward  the  right  hand,  named  arteria  hcpatica ; the  other  to 
the  left,  called  fplenica , which  is  larger  than  the  former. 

This  artery  is  divided  into  thefe  three  branches  at  the  lame 
place,  very  near  its  origin  ■,  the  trunk  going  out  from  the  aorta 
almoft  in  a ftraight  line,  and  the  branches  from  the  trunk  almoft 
at  right  angles,  like  radii  from  an  axis  ; whence  this  trunk  has 
been  called  axis  arteria  caliaca.  Frequently,  however,  the 
ventriculi  coronaria  comes  off  firft,  then  the  cieliaca  divides  in- 
to two  parts. 

Arteria  ventriculi  coronaria , or  gajlrica,  or  gajlrica  fuperior. 
The  coronary  artery  of  the  ftomach  goes  firft  to  the  left  fide  of 
that  organ,  a little  beyond  the  fuperior  orifice  \ round  which 
orifice  it  throws  branches,  and  alfo  to  every  part  of  the  ftomach 
near  it ; and  thefe  branches  communicate  with  thofe.  which 
run  along  the  bottom  of  the  ftomach  to  the  pylorus. 

Afterwards  it  runs  on  the  right  fide  of  the  fuperior  orifice, 
along  the  fmall  Curvature  of  the  ftomach,  almoft  to  the  pylo- 
rus, where  it  communicates  with  the  arteria  pylorica ; and 
turning  towards  the  fmall  lobe  of  the  liver,  it  gives  off  fome 
branches  to  it. 

Then  it  advances,  under  the  duftus  venofus,  to  the  left 
lobe  of  the  liver,  in  which  it  lofes  itfelf  near  the  beginning  of 
the  juft-mentioned  dutt,  having  firft  given  off  fome  fmall 
branches  to  the  neighbouring  parts  of  the  diaphragm  and  o- 
menturn. 

Arteria  hepatica.  As  foon  as  the  hepatic  artery  leaves  the 
occliaca,  it  runs  to  the  upper  and  inner  part  of  the  pylorus,  in 
company  with  the  t'ena  portsc,  fending  off  two  branches ; a 
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fmall  one  called  arteria pylorica , and  a large  one  named  gajlrica 
dextra , or  gajlrica  major. 

The  pylorica  is  ramified  on  the  pylorus,  from  whence  it  has 
its  name  ; and  having  difiributed  branches  to  the  neighbour- 
ing parts  of  the  ftomach,  which  communicate  with  thofe  of 
the  right  gallrica,  it  terminates  on  the  pylorus,  by  an  anafto- 
rnofis,  with  the  coronary  artery  of  the  ftomach. 

The  right  gaftric  artery  having  palled  behind  and  beyond  the 
pylorus,  fends  out  a confiderable  branch,  named  arteria  duode- 
nalis , or  intejlinalis  ; which  l'ometimes  comes  from  the  trunk  of 
the  hepatica,  as  we  fliall  fee  hereafter.  Afterwards  this  gaftric 
artery  runs  along  the  right  fide  of  the  great  curvature  of  the 
ftomach  ; to  the  neighbouring  parts  of  which,  on  both  fides,  it 
diflributes  branches. 

Thefe  branches  communicate  with  thofe  of  the  arteria  pylo- 
rica, and  of  the  coronaria  ventriculi,  and  with  the  right  gaf- 
tro-epiploicae,  which  furnifh  the  neareft  parts  of  the  omentum, 
and  communicate  with  the  mefenterica  fuperior.  After  this, 
the  right  gaftric  artery  ends  in  the  left,  which  is  a branch  of  the 
fplenica. 

The  duodenal  or  inteftinal  artery  runs  along  the  duodenum 
on  the  fide  next  the  pancreas ; to  both  which  it  furnilhes 
branches,  and  alfo  to  the  neighbouring  part  of  the  ftomach. 
Sometimes  this  artery  goes  out  from  the  mefenterica  fuperior, 
and  fometimes  it  is  double. 

The  hepatic  artery  having  fent  out  the  pylorica  and  right 
gaftrica,  advances  behind  the  dudlus  liepaticus,  toward  the  ve- 
licula  fellis,  to  which  it  gives  two  principal  branches,  called 
arteria  cyjlica ; and  another  named  btlaria,  which  is  loft  in  the 
great  lobe  of  the  liver. 

Afterwards  this  artery  enters  the  filTure  of  the  liver,  and 
joins  the  vena  portte,  with  which  it  runs  within  a membranous 
vagina,  called  capfula  glijfotii ; and  accompanies  it  through  the 
V ol.III.  R whole 
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whole  fubftance  of  the  liver  by  numerous  ramifications,  which 
may  be  termed  arteria  hepatic#  propria. 

Before  it  enters  the'  liver,  it  gives  fmall  branches  to  the  ex- 
ternal membrane  of  this  vifcus,  and  to  the  capfula  gliffom. 
The  gaftric  and  proper  hepatic  arteries  fometimes  come  from 
the  mefenterica  fuperior,  when  die  ordinary  ramifications  arc 
wanting. 

Arteria  fplenica.  Immediately  after  the  origin  of  the  fplenic 
artery  from  the  cteliaca,  it  runs  toward  the  left,  under  the 
ftomach  and  pancreas,  to  the  fpleen.  It  adheres  clofely  to  the 
pofterior  part  of  the  lower  fide  of  the  pancreas,  to  which  it 
gives  feveral  branches,  named  arteria  pancreatic a. 

Near  the  extremity  of  the  pancreas,  under  the  left  portion  of 
the  ftomach,  the  fplenic  artery  gives  off  a principal  branch, 
called  gajlrica ftnijlra  or  minor , which  runs  from  left  to  right  a- 
long  the  left  portion  of  the  great  curvature  of  the  ftomach,  giv- 
ing branches  to  both  fides  of  this  portion,  which  communicate 
with  thofe  of  the  coronaria  ventriculi. 

This  gaftric  artery  fends  likswife  another  branch  at  leaft  to 
the  extremity  of  the  pancreas,  which  communicates  with  die 
other  pancreatic  arteries.  It  alfo  fupplies  the  omentum  with 
branches,  termed  gajlro  epiploic a finifra  ; and  then  it  communi- 
cates with  the  right  gaftrica ; and  from  this  union  the  gaftro 
epiploicse  medice  are  produced. 

From  this  detail  we  learn,  that  the  arteria  coronaria  ventri- 
culi, pylorica,  inteftinalis,  both  gaftricse,  gaftro-epiploicte,  and 
eonfequently  the  hepatica,  fplenica,  and  mefenterica,  commu- 
nicate all  together. 

Afterwards  the  fplenic  artery  advances  . towards  the  fpleen, 
in  a courfc  more  or  iefs  contorted  ; but  before  it  arrives  at  that 
vifcus,  it  gives  two  or  three  branches  to  the  large  extremity  of 
the  ftomach,  commonly  called  vafa  hrevia  ; and  one  to  the  o- 
fnentum,  named  epiploica. 

At  the  fpleen,  this  artery  divides  into  four  or  five  branches 

which 
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which  enter  that  vifcus,  after  having  given  fome  fmall  twigs  to 
the  neighbouring  parts  of  the  ftomach  and  omentum. 

Arteria  inefenter'tca  fuperior . The  fuperior  mefenteric  artery 
arifes  auteriorly  from  the  lower  portion  of  the  defcending  aorta, 
a very  little  way  beyond  the  cseliaca,  going  out  a little  to- 
wards the  right  fide,  but  bending  immediately  afterwards  to 
the  left. 

Near  its  origin,  it  gives  off  a fmall  branch,  which  dividing 
into  two,  goes  to  the  lower  lide  of  the  head  of  the  pancreas, 
and  neighbouring  part  of  the  duodenum,  communicating  with 
the  inteftinalis  by  fmall  arches,  and  areolae  or  mafhes. 

Afterwards  it  paffes  over  the  duodenum,  between  this  intef- 
tine  and  the  meferaic  vein,  between  the  two  laminae  of  the  me- 
fentery  •,  and  then  bending  in  an  oblique  direction  from  left  to 
right,  and  from  above  downward,  by  very  fmall  degrees,  it  ad- 
vances toward  the  extremity  of  the  ilium.  By  this  incurva- 
tion, it  forms  a kind  of  long  arch,  from  the  convex  fide  of 
which  a great  manybranches  go  out. 

Thefe  branches  are  fixteen  or  eighteen  in  number,  or  there- 
abouts ; and  almoft  all  of  them  are  bellowed  on  the  fmall  in- 
tellines,  from  the  lower  third  part  of  the  duodenum  to  the  cae- 
cum and  colon.  The  firll  branches  are  very  fhort ; and  from 
thence  they  increafe  gradually  in  length  all  the  way  to  the  mid- 
dle of  the  arch  ; the  reft  diminifhing  again  by  fmall  degrees. 

As  they  approach  the  inteftines,  all  thefe  branches  commu- 
nicate, firll  by  reciprocal  arches,  then  by  areolae  and  malhes  of 
all  kinds  of  figures ; from  which  is  detached  an  infinite  num- 
ber of  fmall  ramifications,  which  furround  the^inteftinal  canal, 
like  an  cylindrical  piece  of  net-work. 

Thefe  arches  and  mafhes  increafe  in  number  proportionally 
.to  the  length  of  the  branches  •,  and  their  fize  diminilhes  gra- 


dually as  they  approach  the  inteftines. 

The  firll  branches  from  the  convex  fide  of  the  mefenteric 
arch,  which  are  very  Ihort,  fupply  the  pancreas  and  mefocoloq, 
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and  communicate  with  the  duodenal  artery.  The  laft  branch- 
es go  to  the  appendicula  vcrmiformis,  and  fend  a portion  of  an. 
arch  to  the  beginning  of  the  colon. 

The  confiderable  branches  from  the  concave  fide  of  the  me- 
fenteric arch  are  feldom  above  two  or  three  in  number ; but 
before  they  arife,  a frnall  ramus  goes  out  to  the  duodenum,  and 
gives  feme  very  frnall  arteries  to  the  pancreas. 

The  firft  confiderable  branch  from  the  concave  fide  of  the 
arch  goes  into  the  mefocolon  towards  the  right  portion  of  the 
colon,  being  firft  divided  into  two  rami  j the  firft  of  which 
runs  along  die  whole  fuperior  part  of  the  colon,  where  it  forms 
the  famous  communication  with  the  mefenterica  inferior,  and 
might  be  named  arterin  cclica  fuperior.  The  other  ramus  of 
this  branch  runs  down  on  the  right  portion  of  the  colon. 

The  fecond  principal  branch  having  run  for  fome  fpace 
through  the  jnefentery,  divides  into  three  rami ; the  firft  of 
which  goes  to  the  lower  part  of  the  right  portion  of  the  colon, 
where,  it  communicates  with  the  fecond  ramus  of  the  firft 
branch  ; the  fecond  goes  to  the  beginning  of  the  colon,  where 
it  communicates  with  the  firft  and  to  the  inteftinum  ctecum. 

The  third  ramus  of  this  fecond  branch  having  communicat- 
ed with  the  fecond,  gives  frnall  twigs  to  the  ctecum,  appendi- 
cula vermiformis,  and  extremity  of  the  ileum.  Afterwards  it 
communicates  with  the  extremity  of  the  arch,  or  curve  trunk 
of  the  fuperior  mefenteric. 

All  thefe  communications  are  by  arches  and  mafhes,  as  in 
thofe  branches  that  come  from  the  convex  fide  of  the  arch ; 
and  it  is  to  be  obferved  in  general,  that  all  the  branches  of  the 
mefenterica  fuperior  are  difpofed  according  to  the  folds  of  die 
mefentery  and  circumvolutions  of  the  inteftines  ; giving  oft' 
branches  through  their  whole  courfe,  to  the  laminae  of  the  me- 
fentery, its  cellular  fubftance,  and  to  the  mefenteric  glands. 

Arterin  mefenterica  inferior.  dhe  lower  mefenteric  artery 
goes  out  anteriorly  from  the  aorta  defeendens  inferior,  about 
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a finger’s  breadth  or  more  above  the  bifurcation,  and  below  the 
fpermatic  arteries  ; and  having  run  about  the  length  of  an  inch, 
or  fomething  more,  it  is  divided  into  three  or  four  branches, 
which  gradually  feparate  from  each  other. 

The  firfi;  or  fuperior  branch,  about  an  inch  from  its  origin, 
divides  into  two  rami ; the  firfi;  of  which  runs  along  the  left 
portion  of  the  colon,  and  forms  the  communication  of  the 
two  mefentric  arteries  already  mentioned.  It  may  be  named 
artcria  collca  fniiftra.  The  fecond  ramus  having  communica- 
ted with  the  • firfi;,  runs  down  upon  the  fame  portion  of  the 
colon. 

The  middle  branch  having  run  the  fame  length  with  the 
firfi,  divides  into  two  rami;  one  of  which  pafies  upward  on 
the  extremity  of  the  colon,  communicating  by  arches  with  the 
fecond  ramus  of  the  fuperior  branch  ; the  other  runs  down  on 
the  extremity  of  the  fame  inteftine. 

When  there  is  another  middle  branch,  it  goes  to  the  firfi; 
part  of  the  double  curvature  of  the  colon  by  a like  difiribution 
and  communication  from  above  downward. 

The  lower  branch  goes  to  the  fecond  portion  of  the  colon, 
or  to  both,  when  the  fecond  middle  branch  is  wanting,  and 
fends  up  a ramus,  which  communicates  with  the  foregoing. 

It  fends  another  confiderable  branch  downward,  called  arte - 
ria  hamorrboidalis  interna , which  runs  down  behind  the  intefti- 
num  reefium,  to  which  it  is  diftributed  by  feveral  ramifications; 
and  it  communicates  with  the  arterke  hypogaftricae. 

Artcr'uz  renales.  The  renal  arteries,  called  commonly  emul- 
gents,  are  ordinarily  two  in  number,  and  go  out  laterally  from 
the  inferior  defeending  aorta,  immediately  under  the  mefente- 
rica  fuperior  ; one  to  the  right  hand  the  other  to  the  left.  The 
right  is  fituated  more  backward,  and  is  longer  than  the  left,  be- 
caufe  of  the  vena  cava,  which  lies  on  the  right  fide  between 
the  aorta  and  the  kidney. 

1 hey  run  commonly  without  divifion,  and  almofi  horizon- 
tally 
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tally  to  the  kidneys,  into  the  depreflions  of  which  they  enter 
by  feveral  branches,  which  form  arches  in  the  inner  fubflancc 
of  thefe  vifcera. 

From  thefe  arches,  numerous  fmall  rami  go  out  toward  the 
circumference  or  outer  furface  of  the  kidneys.  Sometimes 
there  is  more  than  one  artery  on  each  fide  ; fometimes  this  aug- 
mentation is  only  on  one  fide,  and  thefe  lupernumerary  arte- 
ries come  fometimes  immediately  from  the  aorta,  and  enter  at 
the  upper  or  lower  part  of  the  kidneys.  It  is  not  uncommon 
to  find  two,  three,  or  four,  on  each  fide  ; fome,  or  all  of  wrhich 
come  from  the. iliac  arteries. 

Ordinarily,  the  right  renal  artery  paffes  behind  the  vena  ca- 
va and  renal  vein  on  the  other  fide  ; and  the  left  artery,  firft 
•behind  and  then  before  the  vein.  Sometimes  they  fend  branches 
to  the  glandulx  rennles,  membrana  adipofa  of  the  kidneys,  and 
even  to  the  diaphragm. 

Arteria  capfulqres.  The  arteries  of  the  renal  glands,  which 
maybe  termed  arteria  cdpfulares,  arife  from  the  aorta  above  the 
arteria  renalis,  and  give  out  the  arterix  adipofx,  which  go  to 
the  fat  of  the  kidneys.  Sometimes  they  come  from  the  trunk 
of  the  cxliaca.  The  right  capfular  artery  comes  mofl  com- 
monly from  the  arteria  renalis  of  the  fame  fide,  near  its  origin.* 
the  left  from  the  aorta  above  the  renalis.  They  fend  branches 
to  the  parts  which  furrround  them,  and  communicate  there 
with  branches  of  other  arteries. 

Arteria:  fpermatica.  The  fpermatic  arteries  are  commonly 
. two  in  number,  fometimes  more.  They  are  very  fmall ; and 
.go  out  anteriorly  from  the  aorta  defeendens  inferior,  near  each 
other,  about  a finger’s  breadth  below  the  arterix  renales,  more 
or  lefs,  between  the  two  mefentericx,  or  between  the  renales 
and  mefentericx  inferiores.  Sometimes  one  is  higher,  or 
.placed  more  laterally  than  the  other*  and  fometimes  there  ar.e 
two  on  each  fide. 

'They  fend  off  to  the  common  membrane  of  .the  kidneys 
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fmall  branches  named  arjeria  adipofa \ and  afterwards  they  run 
down  upon  the  pfoas  mufcles,  on  the  forefide  of  the  ureters, 
behind  the  peritoneum. 

They  give  feveral  confiderable  branches  to  the  peritonaeum, 
chiefly  to  thofe  parts  of  it  which  are  next  the  mefentery,  and 
they  communicate  both  with  the  mefentericae  and  adipofae. 
They  likewife  fend  fmall  arteries  to  the  ureters. 

Afterwards  they  pafs,  in  men,  through  the  tendinous  open- 
ings of  the  abdominal  mufcles  in  the  vagina  of  the  peritonaeum, 
and  are  diftnbuted  to  the  tefticles  and  epidydimis,  where  they 
communicate  with  a branch  of  the  iiiaca  externa. 

Vi 

In  women  they  do  not  go  out  of  the  abdomen,  but  are  diftri- 
buted  to  the  ovaria  and  uterus,  and  communicate  with  branch- 
es of  the  hypogaftrica,  at  the  jagged  extremities  of  the  tubae 
Fallopianae. 

Arter'uz  lumbarcs.  The  lumbar  arteries  go  out  'pofteriorly 
from  the  inferior  defcenaing  aorta,  in  five  or  fix  pairs,  much 
in  the  fame  manner  with  the  intercoftals. 

They  may  be  divided  into  fuperior  and  inferior.  The  fupe- 
rior  fend  fmall  branches  to  the  neighbouring  parts  of  the  dia- 
phragm and  intercoftal  mufcles,  and  fupply  the  place  of  ferni- 
intercoflal  arteries.  Sometimes  thofe  pairs  go  out  by  a fmall 
common  trunk,  and  not  feparately. 

They  are  difiributed  on  each  fide  to  the  pfoas  mufcles,  to 
the  quaarati  lumborum,  and  to  the  oblique  and  tranfverfe  muf- 
cles of  the  abdomen  ; and  by  perforating  the  oblique  mufcles, 
they  become  external  hypogaftric  arteries.  They  go  likewife 
to  the  vertebral  mufcles,  and  to  the  bodies  of  the  vertebrae,  and 
enter  the  fpinal  canal  through  the  lateral  notches,  to  go  to  the 
membranes,  &c.  forming  rings  much  in  the  fame  manner  with 
the  intercoflals  ; and  they  likewife  give  fmall  twigs  to  the 
nerves. 

Arter'ue  facrx.  The  arteria  facra  media  goes  out  commonly 
from  the  back  part  of  the  inferior  defcfinding  aorta,  at  the  bi- 
furcation. 
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furcation.  Sometimes  it  arifes  higher  from  the  lumbares,  and 
fometimes  lower  from  the  iliactc.  Sometimes  there  are  two, 
three,  or  four,  in  number.  The  branches  of  this  artery  are  ra- 
mified on  the  os  facrum,  and  on  the  neighbouring  parts  of  the 
peritonaeum,  inteftinum  rectum,  fat,  &c.  •,  and  enter  the  canal 
of  that  bone  through  the  anterior  holes,  being  there  dillributcd 
toward  each  fide.  They  likewife  fend  fin  all  arteries  to  the 
large  fafciculi  of  nerves  which  go  out  through  the  holes  of  the 
os  facrum,  and  they  penetrate  the  inner  fubftance  of  that 
bone.  The  os  facrum  has  alfo  branches  fpread  out  upon  its 
furface,  and  fome  running  through  its  anterior  holes  from  the 
hypogaftric  artery. 

Arteria  iliaae.  The  inferior  uefcending  aorta  ends  at  the 
lafl:  vertebra  of  the  loins,  and  fometimes  higher,  in  two  large' 
lateral  branches,  one  on  the  right  hand,  the  other  on  the  left, 
called  arter'uz  iliactz  ; each  of  which  is  a common  trunk  to  two 
other  arteries  of  tire  fame  name.  This  bifurcation  lies  on  the 
anterior  and  left  fide  of  that  of  the  vena  cava. 

The  primitive  iliac  arteries  divaricate  gradually  as  they  de- 
fcend,  advancing  obliquely  toward  the  anterior  and  lower  part 
of  the  ofla  ilium,  without  any  confiderable  ramification,  for  a- 
bout  the  breadth  of  three  fingers,  except  a few  very  fmall  arte- 
ries that  go  to  the  os  facrum  ; fome  of  which  enter  by  the  up- 
per holes,  and  are  diftributed  like  the  arterbe  facrse,  while  o- 
thers  emerge  again  through  the  pofterior  holes,  and  go  to  the 
neighbouring  mufcles,  &c.  They  likewife  give  fmall  arteries 
to  the  peritonaeum,  to  the  coats  of  the  veins,  and  to  the  fat  and 
ureters,  behind  which  the  iliac  trunks  pafs. 

The  right  iliac  trunk  palfes  firft  on  the  forefide  of  the  origin 
of  the  left  iliac  vein,  and  runs  down  on  the  forefide  of  the 
right  vein,  almoft  to  the  place  where  it  goes  out  of  the  abdo- 
men, its  courfe  being  there  dire&ed  more  inwardly.  The  left 
trunk  goes  down  likewife  before  the  left  vein,  but  lies  a little 
toward  the  infide  as  it  leaves  the  abdomen. 

About  three  fingers  breadth  from  their  origin,  and  oppofite 
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to  the  union  of  the  os  facrum  with  the  pofterior  part  of  the  os 
ilium,  each  iliac  trunk  is  divided  into  two  fecondary  arteries, 
one  external,  the  other  internal.  The  external  artery  has  no 
particular  name  ; the  internal  is  termed  hypogajirica , which  of- 
ten appears  to  be  no  more  than  a branch  of  the  other,  in  a- 
dults  ; but  in  young  children,  and  efpecially  in  the  foetus,  the 
hypogaftric  artery  looks  like  the  trunk,  and  the  other  like  a 
branch. 

The  external  iliac  on  each  fide  runs  down  on  the  iliac  muf- 
cle  to  the  ligamentum  Fallopii,  under  which  it  goes  out  of  the 
abdomen.  In  this  courfe,  it  gives  ofF only  a few  fmall  arteries, 
to  the  peritonaeum  and  other  parts  near  it ; but  as  it  paffes  out 
of  the  abdomen  under  the  ligament,  it  detaches  two  confider- 
able  branches,  one  internal,  the  other  external. 

The  internal  branch  is  named  arteria  epigajlrica , and  goes 
out  anteriorly  from  the  external  iliaca.  From  thence  it  runs 
obliquely  upward  on  the  tendon  of  the  tranfverfe  mufcle  to- 
ward the  pofterior  part  of  the  re£tus,  which  it  reaches  about 
two  or  three  fingers  breadth  above  the  os  pubis. 

Afterwards  the  epigaftric  artery  runs  up  along  the  poftericr 
or  inner  fide  of  this  mulcle,  fending  ramifications  to  the  ten- 
dons of  the  neighbouring  mufcles,  &c. ; and  then  lofes  itfelf 
by  a true  anaftomofis  of  feveral  ramifications,  with  the  mam- 
maria  interna.  It  likewife  communicates  with  the  inferior  in- 
tercoftals,  which  are  fpread  on  the  abdomen. 

It  fometimes  gives  out  two  particular  branches ; one  of 
which  accompanied  by  a nerve,  goes  through  the  foramen  o- 
vale  of  the  pelvis  to  the  triceps  mufcles,  & c.  5 the  other  runs 
down  to  the  tefticles  along  with  the  fpermatic  artery,  and  there 
communicates  with  it. 

The  external  branch  of  the  outer  iliac,  or  iliaca  anterior  of 
Sabatier,  goes  off  laterally  from  the  outfide  of  that  artery  under 
the  ligamentum  Fallopii,  and  from  thence  to  the  internal  labi- 
um of  the  os  ilium,  where  it  divides  into  two,  and  is  ramified 
Vol.  Ill,  S 
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on  the  oblique  and  tranlverfe  mufcles  of  the  abdomen,  commu- 
nicating with  the  arteria  lumbaris. 

Ikfides  thefe  two  branches,  the  external  iliaca  gives  off  a 
fmall  ramus  internally  under  the  ligament,  which  runs  to  the 
vagina  of  the  fpermatic  rope  ; and  fometimes  another  fmall 
twig  goes  from  the  outfide  to  the  os  ilium. 

The  internal  iliaca  or  hypogaftrica,  having  run  a little  more 
than  a finger’s  breadth  inward  and  backward,  bends  by  fmall 
degrees  obliquely  forward,  and  toward  the  outfide ; and,  af- 
terwards contracting  in  its  dimenfions,  it  ends  in  the  umbilical 
artery,  which  ought  to  be  looked  upon  as  a true  continuation 
of  the  trunk  of  the  hypogaftrica. 

This  arteria  umbilicalis  afcends  on  the  fide  of  the  bladder, 
and  having  detached  fmall  rami  to  that  vifcus  and  to  the  neigh- 
bouring parts  of  the  peritonaeum,  &c.  it  contracts,  and  in  adults 
is  quite  clofed  up,  above  the  middle  of  the  bladder.  It  like- 
wife  gives  branches-  to  the  uterus  in  the  female,  and  to  the 
neighbouring  parts  in  both  fexes.-  Afterwards  it  afcends  in 
form  of  a ligament  to  the  umbilicus,  where  it  lies  contiguous 
to  the  umbilical  artery  on  the  other  fide  ; its  name  being  ta- 
ken from  its  ufe  in  the  fcetus. 

From  the  convex  fide  of  the  curvature  of  the  hypogaftric, 
feveral  principal  branches  go  out  very  near  each  other.  Some- 
times they  all  arife  feparately,  fometimes  by  fmall  common 
trunks,  and  what  is  the  firft  branch  in  fome  fubjeds,  is  only 
a ramus  of  another  principal  branch  in  others  ; fo  much  does 
the  number,  difpofition,  origin,  and  diflribution  of  thefe 
branches  vary  in  different  lubjects.  For  this  reafon  we  think 
it  proper  to  diftinguifh  them  by  the  following  proper  names  : 
iliaca  minor , facrte  later  ales,  gluUea,fciatica , pudica  communis , Ji- 
ve pudica  hypogajlriea,  bamorrhoidalis  media,  and  obturatrix. 

The  iliaca  minor,  or  ilio-lumbaris,  the  mod  pollerior  of 
thefe  branches,  and  which  is  often  no  more  than  a ramus  of 
the  glutsea,  or  of  the  facne  laterales,  pafjes  behind  the  mufcu- 
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lus  pfoas,  to  which  it  gives  twigs,  and  behind  the  crural  nerve ; 
being  afterwards  diftributed  to  the  iliac  mulcle,  and  to  the 
middle  part  of  the  infide  of  the  os  ilium,  penetrating  into  the 
fubftance  of  the  bone,  fometimes  by  one  hole,  fometimes  by 
more. 

Arterise  facrae  laterales  are  moll  commonly  two  in  number, 
though  fometimes  only  one.  They  come  from  the  trunk  of 
the  hypogaftric  artery,  or  from  fome  of  its  largeft  branches, 
and  are  diftributed  upon  the  fore  part  of  the  os  facrum  ; and 
then,  by  means  of  the  anterior  holes,  they  go  to  the  nerves, 
membranes,  &c.  lying  within  that  bone. 

The  arteria  glutaea,  or  iliaca  .pofterior,  is  commonly  very 
conliderable,  and  fometimes  the  largeft  of  all. the  hypogaftric 
branches.  Near  its  beginning  it  fometimes  fends  out  the  iliaca 
minor,  and  fometimes  the  faerse  laterales.  Afterwards  this  ar- 
tery goes  out  of  the  pelvis  in  company  with  the  fciatic  nerve, 
through, the  upper  part  of  the  great  fmus  of  the  os  innomina- 
tum,  .helow  the  mufculus  pyriformis,  and  is  diftributed  in  a 
radiated  manner  to  the  glutteus  maximus  and  medius. 

In  its  paffage,  it  gives  fome  branches  to  the  os  facrum,  os 
coccygis,  mufculus  pyriformis,  the  mufeles  of  the  anus,  and 
to  the  neighbouring  parts  of  the  inteftinum  rectum,  forming 
a particular  haemorrhoidalis  interna.  It  likewife  fends, twigs 
to  the  bladder  and  parts  near  it.;  and  detaches  a long  branch 
which  runs  down  with  the  fciatic  nerve. 

The  arteria  fciatica  gives,  firft  of  all,  fome  branches  to  the 
mufculus  pyriformis,  the  quadrigemini,  the  os  facrum,  &c. 
and  even  to  the  inner  fide  of  the  os  ifehium.  It  likewife  de- 
taches a branch  which  runs  under  the  mufculus  quadratics, 
to  the  articulation  of  the  os  femoris. 

It  pafles  obliquely  over  the  fciatic  nerve ; and  as  it  goes 
through  the  great  pofterior  fmus  of  the  os  ilium,  it  detaches 
fmall  arteries,  which  are  diftributed  to  the  inner  fubftance  of 
tjat  nerve.  Afterwards  it  runs  up  in  a radiated  maimer  on 
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on  the  outfide  of  the  os  ilium,  and  is  diftributed  to  the  inner 
fubfiance  of  that  bone,  and  to  the  mufculi  glutaci,  efpecially  to 
the  medius  and  minimus. 

The  pudica  communis,  called  commonly/>«z/zVa  interna , ari- 
les  fometimes  by  a trunk  common  to  it  and  to  the  glutaea,  and 
gives  out  two  principal  branches ; the  firft  of  which  paftes 
through  the  great  finus  of  the  os  ilium  in  company  with  the 
glutaea  and  fciatica,  and  then  divides  into  two  rami. 

The  firft  ramus  goes  behind  the  fpine  of  the  ifchium,  be- 
tween the  two  ligaments  which  lie  between  that  bone  and  the 
os  facrum  $ and  runs  on  the  infide  of  the  tuberculum  ifehii, 
all  the  way  to  the  origin  of  the  corpus  cavernofum  penis. 
There  it  divides  into  feveral  arteries,  one  of  which  goes  to  the 
fphinfter  ani,  under  the  name  of  hamorrhoidalis  externa. 

The  reft  are  diftributed  to  the  neighbouring  integuments,  to 
the  bulb  of  the  urethra,  and  to  the  corpus  cavernofum  penis  ; 
but  the  laft  of  thefc  arteries,  or  rather  the  extremity  of  this 
firft  ramus,  runs  from  behind  forward,  over  the  neck  of  the 
os  femoris,  and  communicates  with  a branch  of  the  arteria 
cruralis. 

The  fecond  principal  ramus,  called  commonly  arteria  pudi- 
ea  externa , runs  between  the  bladder  and  inteftinum  reeftum, 
and  is  diftributed,  in  men,  to  the  veficulve  feminales,  neck 
of  the  bladder,  proftate  gland,  and  neighbouring  parts  of  the 
re£tum. 

Afterwards  it  runs  under  the  os  pubis  on  the  fide  of  a confi- 
derable  vein,  which  lies  directly  under  the  fymphyfis  ; and  it 
runs  along  the  penis  between  this  vein  and  a nerve,  being  dif- 
tributed in  its  paflage  to  the  corpus  cavernofum,  and  commu- 
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nicating  with  the  pudica  minor,  which  comes  from  the  crura- 
lis. In  the  female  a branch  of  the  pudica  communis,  after  ha- 
ving fupplied  the  tranfverfe  and  fphincter  mufcles  with  the  in- 
teguments, is  diftributed  upon  the  mufcles  and  fubftance  of 
the  clitoris  and  outer  end  of  the  vagina.  A deeper  artery  be- 
longs 
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longs  to  the  clitoris,  and  fupplies  it  fomewhat  in  a fimilar  way 
as  a correfponding  artery  does  the  penis. 

Htemorrhoidalis  media  comes  from  the  pudica  interna,  or 
from  fome  of  the  other  large  branches.  It  goes  to  the  lower 
part  of  the  reftum,  which  it  embraces  from  behind  forwards. 
It  is  more  frequent  in  women  than  in  men  : in  the  former,  it. 
fends  branches  likewifc  to  the  vagina  and  bladder  j in  the  lat- 
ter it  fends  branches  to  the  bladder,  veficulte  feminales,  and 
proftate  gland. 

Arterve  veficales.  The  bladder  is  fupplied  with  arteries  from 
the  hsemorrhoidaiis  media,  from  the  uterina,  and  from  the  urn* 
bilicalis  : but  befides  thefe,  another  artery  commonly  goes  off 
from  the  trunk  of  the  hypogaftrica,  and  runs  to  the  inferior 
parts  of  the  bladder,  where  ic  divides  into  branches  which  run 
to  the  veficuke  feminales,  vafa  deferentia,  proftate  gland,  and 
beginning  of  the  urethra. 

Uterina  comes  from  the  under  end  of  the  hypogaftrica-,  it 
firft  fends  branches  to  the  bottom  of  the  bladder  and  urethra ; 
then  it  goes  to  the  lower  part  of  the  uterus,  where  it  divides 
into  numerous  Terpentine  branches,  which  are  diftributed  up- 
on the  uterus,  and  which  communicate  freely  with  the  fper- 
matic  arteries.  It  fends  likew'ife  a branch  to  the  vagina,  which 
extends  alfo  to  the  bladder,  urethra,  and  redftum. 

Arteria  vaginalis.  1 he  arteries  of  the  vagina  come  from 
the  haemorhoidalis  media,  from  theveficales  and  uterina  : fome- 
times  a branch  arifes  likewife  from  the  trunk  common  to  the 
ifchiatica  and  pudica  interna.  It  goes  to  the  under  part  of  the 
vagina,  and  communicates  with  branches  which  run  upon  the 
external  parts  of  generation. 

The  arteria  obturatrix  perforates  the  obturator  mufcles, 
from  whence  it  lias  its  name,  and  goes  out  of  the  pelvis  at  the 
upper  part  of  the  ligament  of  the  foramen  ovale,  having  firft 
fent  a frnall  branch  over  the  fymphyfis  of  the  os  ilium  and  os 
pubis,  to  the  inguinal  glands  and  integuments. 
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As  it  paffe's  by  the  mufcles,  it  divides,  and  is  diftributed  to 
the  pectineus  and  triceps.  It  likewife  fends  out  another  branch 
which  communicates  with  that  branch  of  die  feiatica  that  goes 
to  the  articulation  of  the  os  femoris,  and  gives  frnall  arteries 
to  the  holes  of  the  neck  of  that  bone.  According  to  Sabatier, 
this  artery  comes  fometimes  from  the  epigaftric  •,  and  Lieu- 
taud  has  feen  it  fent  off  from  the  external  iliac  artery. 

Afterwards  the  hypogaftric  artery  ends  in  the  umbilicalis, 
as  has  been  already  faid. 

Arterite  crurales.  The  iliac  artery  goes  out  of  the  abdomen 
between  the  ligamentum  Fallopii  and  tendon  of  the  pioas,  at 
the  union  of  the  os  ilium  and  os  pubis ; and  there  it  takes  die 
name  of  hrteria  cruralis. 

It  fends  off,  firft  of  all,  three  frnall  branches  ; one  of  which, 
called  pudlca  externa , goes  over  the  crural  vein  to  the  fkin  and. 
ligament  of  the  penis,  and  to  the  inguinal  glands,  communi- 
cating with  the  pudica  interna.  The  fecond  goes  to  the  muf- 
culus  pectineus  ; and  the  third  to  the  upper  part  of  the  farto- 
rius.  All  thefe  branches  furnifli  likewife  the  neighbouring  an- 
terior integuments. 

Afterwards  the  crural  artery  runs  down  on  the  head  of  the 
os  femoris  *,  and  by  taking  a particular  turn,  gets  on  the  infide 
of  the  crural  vein,  about  three  fingers  breadth  from  where  it 
goes  out  of  the  abdomen.  From  its  origin  to  this  place,  it  is 
covered  only  by  the  Ikin  and  fat,  and  lies  on  the  pectineus  and 
triceps  primus. 

In  changing  its  fituation  it  fends  out  three  confiderable 
branches,  one  external,  one  middle,  and  one  internal.  They 
all  go  cut  more  or  lefs  pofteriorly,  fometimes  by  a fiiort  com- 
mon trunk,  fometimes  by  two,  & c. 

The  external  branch,  called  circumfleaia  externa , runs  on 
the  upper  fide  oi  the  the  thigh  to  the  crureus,  vaflus  externus, 
rectus  anterior,  mufculus  fafeise  latic,  and  glutaeus  medius ; 
fending  up  a ramus  to  the  apex  of  the  trochanter,  which  com- 
municates 
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municates  with  the  firft  principal  ramus  of  the  pudica  major 
and  fciatica,  as  has  been  already  faid. 

The  middle  branch,  named  profunda , runs  down  on  the  in- 
fide  of  the  thigh  between  the  triceps  mufcles  j to  which  it 
gives  feveral  rami,  one  whereof  perforates  the  fecond  mufcle, 
and  is  diftributed  to  the  glutseus  maximus,  femi-nervofus,  fe- 
mi-membranofus,  biceps,  and  to  the  neighbouring  integu- 
ments. 

The  internal  branch,  termed  circumflexa  interna,  runs  back- 
ward on  the  quadrigemini,  towards  the  great  trochanter ; and 
having  detached  a ramus  which  goes  into  the  joint  of  the  os 
femoris,  it  runs  downward,  and  gives  rami  to  all  the  mufcles- 
that  lie  on  the  back  fide  of  that  bone,,  one  of  which  enters  the 

bone  itfelf  on  one  fide  of  the  linea  afpera. 

* 

Having  fent  off  all  thefe  branches,  the  arteria  cruralis  runs 

down  between  the  fartorius,  vallus  interims,  and  triceps,  giv- 

•* 

ing  branches  to  all  the  parts  near  it.  It  is  covered  by  the  far- 
torius all  the  way  to  the  lower  part  of  the  thigh  ; and  it  paffes 
through  the  tendon  of  the  addutlor  magnus,  a little  above  the 
internal  condyle  of  the  os  femoris.  Afterwards  continuing  • 
its  courfe  through  the  hollow  of  the  ham,  it  is  called  arteria 
poplitea , being  accompanied  by  the  vein  of  the  fame  name. 

The  poplitea,  while  in  the  ham,  is  covered  only  by  the  inte- 
gument, fending  oil  branches  toward  each  fide,  which  run  up 
upon  the  condyles,  and  communicate  with  the  lower  ramifica- 
tions of  the  arteria  cruralis. 

- It  fends  rami  to  the  joint  of  the  knee,  called  artjculares  ; and 
thefe  are  diftinguifhed  into  fuperior,  middle,  and  inferior  ; one 
i branch  at  lealt  paffes  between  the  crucial  ligaments.  As  it 
runs  down,  it  fends  branches  to  the  galtrocnemii  and  popliteus; 
and  having  reached  the  backfide  of  the  head  of  the  tibia,  it 
; gives  off  two  branches,  one  to  each  fide. 

The  firffc  or  internal  branch  furrounds  the  forepart  of  the 
‘head  of  txie  tibia,  palling  between  the  bone  and  internal  lateral 

ligament  i 
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ligament ; and,  befides  feveral  other  ramifications,  fends  up 
a fmall  branch  which  communicates  with  the  arteries  that  lie 
round  the  condyles  of  the  os  femoris. 

The  fecond  or  external  branch  runs  over  the  head  of  the  fi- 
bula, and  between  the  head  of  the  tibia  and  external  lateral  li- 
gament of  the  knee,  furrounding  the  articulation  all  the  way  to 
the  ligaments  of  the  patella,  and  communicating  with  the 
branches  which  lie  round  the  condyles  of  the  os  femoris,  toge- 
ther with  a branch  of  the  firft  or  internal  ramus. 

Immediately  after  the  origin  of  thefe  two  rami,  and  before 
the  poplitea  ends,  it  fends  a fmall  artery  down  on  the  back- 
fide  of  the  interofleous  ligament,  very  near  the  tibia,  into  which 
it  enters  by  a particular  hole,  a little  above  the  middle  portion 
of  the  bone. 

As  the  poplitea  ends,  it  divides  into  two  principal  branches; 
one  of  which  runs  between  the  heads  of  the  tibia  and  fibula, 
palling  from  behind  forwards  on  the  interofleous  ligament, 
where  it  takes  the  name  of  arteria  tibialis  anterior.  The  fe- 
cond branch  divides  into  two  others  ; one  internal  and  largeft, 
called  arteria  tibialis pojlerior ; the  other  pofterior  and  fmalleft, 
named  arteria  peroneea pojlerior. 

The  tibialis  anterior  having  palled  between  the  heads  of  the 
tibia  and  fibula,  fends  fmall  branches  upward  and  laterally. 
The  fuperior  branches  communicate  with  thofe  rami  of  the 
poplitea  which  lie  round  the  articulation  ; and  the  lateral 
branches  go  to  the  neighbouring  parts.  Afterwards  this  ti- 
bial  artery  runs  down  on  the  forefide  of  the  interofleous  liga- 
ment, toward  the  outfide  of  the  tibia,  between  the  mufculus 
tibialis  anticus  and  extenfor  pollicis. 

Having  run  laterally  on  the  tibia  for  about  txvo  thirds  of  the 
length  of  tli at  bone,  it  paffes  on  the  forefide  under  the  com- 
mon annular  ligament  and  extenfor  pollicis,  to  the  articula- 
tion of  the  foot ; giving  off  feveral  rami  both  to  the  right  and 
left,  which  communicate  laterally  with  the  tibialis  pofte- 

rior 


rior  and  peronaea  pofterior,  fo  that  thefe  two  bones  are  in  a 
manner  furrounded  by  arteries. 

At  the  joint  of  the  foot  it  fends  out  branches  which  run  be- 
tween the  aftragalus  and  os  calcis,  being  diftributed  to  the  ar- 
ticulation and  to  the  bones  of  the  tarfus.  The  communications 
are  here  very  numerous  on  all  fides. 

Having  pafled  the  fold  of  the  foot,  it  fends  off  toward  both 
Cdes  other  rami,  which  communicate  with  the  pofterior  tibia- 
lis and  peronaea ; all  thefe  branches  making  a kind  of  circles 
round  the  tarfus. 

Afterwards  the  anterior  tibial  artery  advances  on  the  con- 
vex fide  of  the  foot,  as  far  as  the  interftice  between  the  firft 
and  fecond  metatarfal  bones  ; between  the  heads  of  which  it 
fends  a large  branch,  which  perforates  the  fuperior  interofie- 
ous  mufcles,  and,  joining  the  tibialis  pofterior,  forms  an  arch 
on  che  fide  of  the  foot. 

It  likewife  fends  two  or  three  confiderable  branches  over  the 
other  metatarfal  bones,  which  go  to  the  reft  of  the  interofleous 
mufcles,  integuments,  6cc.  and  communicate  with  each  o- 
ther. 

Laftly,  this  artery  terminates  by  two  principal  branches,  one 
of  which  goes  to  the  abdu&or  pollicis  and  infide  of  the  great 
toe ; the  other  is  fpent  upon  the  outfide  of  the  great  toe,  and 
the  infide  of  the  fecond  toe. 

The  tibialis  pofterior,  called  likewife  furalis , runs  down  be- 
tween the  foleus,  tibialis  pofticus,  flexor  digitorum  communis, 
and  flexor  pollicis ; giving  branches  to  thefe  mufcles,  to  the 
tibia,  and  to  the  marrow  of  that  bone,  through  a particular  ca- 
nal in  its  pofterior  and  upper  part. 

Afterwards  it  runs  behind  the  inner  ankle,  communicating 
with  the  tibialis  anterior,  andbeingfurrounded  by  the  neighbour- 
ing veins  ; it  then  pafles  to  the  foie  of  the  foot  between  the  con- 
cave fide  of  the  os  calcis  and  thenar  mufcle,  where  it  divides  into 
Yol.  Ill,  T 
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two  branches,  one  large  or  external,  the  other  fmall  or  inter- 
nal. 

The  great  branch,  or  arteria  plantaris  externa,  pafies  on  the 
concave  fide  of  the  os  calcis  obliquely  under  the  foie  of  the  foot, 
to  the  bafis  of  the  fifth  metatarfal  bone,  and  from  thence  runs 
in  a kind  of  arch  toward  the  great  toe,  communicating  there 
with  the  tibialis  anterior,  which  perforates  the  interofleous 
mufcles  in  the  manner  already  faid. 

The  convex  fide  of  this  arch  fupplies  both  fides  of  the  three 
lad  toes,  and  the  outfide  of  the  fecond  toe,  forming  fmall 
communicating  arches  at  the  end,  and  fometimes  at  die  mid- 
dle of  each  toe,  as  in  the  hand.  The  concave  fide  of  the  arch 
furnifhes  the  neighbouring  parts. 

The  fmall  branch,  or  arteria  plantaris  interna,  having  reach- 
ed beyond  the  middle  of  the  foie  of  the  foot,  is  divided  into  two  j 
one  of  which  goes  to  the  great  toe,  communicating  with  the 
ramus  of  the  tibialis  anterior  ; the  other  is  didributed  to  the 
fird  phalanges  of  the  other  toes,  communicating  with  the 
ramifications  from  the  arch  already  mentioned. 

The  arteria  peromea  runs  down  on  the  back-fide  of  the  fibu- 
la, between  the  foleus  and  flexor  pollicis,  to  which  and  to  the 
neighbouring  parts  it  gives  rami  in  its  paflage. 

Having  reached  to  the  lower  third  part  of  the  fibula,  it  fends 
off  a confiderable  branch,  which  [runs  in  between  the  tibia 
and  that  bone,  palling  between  their  extremities  from  behind 
forward,  below  the  interofleous  ligament,  and  is  didributed  to 
the  integuments  of  the  tarfus. 

Ladly,  the  peromea  continuing  its  courfe  downward,  o« 
the  backfide  of  the  fibula,  as  far  as  the  os  calcis,  forms  an  arch 
with  the  tibialis  poderior,  between  the  adragalus  and  the  tenr 
do  A chillis. 

From  thence  it  runs  outward,  and  a little  above  the  outer 
ankle  it  communicates  with  the  tibialis  anterior  by  an  arch, 

which 
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which  fends  feveral  fmall  ramifications  to  the  neighbouring 
parts. 

In  this  defcription  of  the  arteries,  we  have  faid  nothing  of 
the  cutaneous  anaftomofes,  which  are  exceedingly  beautiful  in 
the  foetus  ; nor  of  the  frequent  and  confiderable  communica- 
tions of  fmall  arteries  upon  the  periofteum,  which  form  a de- 
licate kind  of  net- work,  or  rete  mirabile. 

CHAP.  VI. 

Of  the  Veins  in  general. 

*TpHE  veins  in  many  particulars  refemble  the  arteries. 

There  are  fix  ; of  which  two  anfwer  to  the  aorta,  and 
the  remaining  four  to  the  pulmonary  artery.  Some  count  a fe- 
venth  trunk,  by  taking  in  the  venie  hepaticae.  Their  bafis  is 
in  the  auricles  of  the  heart,  and  their  apices  in  the  extremi- 
ties of  each  branch  through  all  parts  of  the  body,  excepting 
one  inftance  in  the  liver  ; or  we  may  reverfe  this  order,  and 
fay  the  veins  terminate  in  the  heart.  They  often  run  parallel 
with,  and  accompany,  die  arteries. 

The  fabric  of  the  veins  is  tender,  everywhere  fmooth,  diffi- 
cultly feparable  into  diftinct  coats  or  membranes,  like  the  ar- 
teries; and  the  cellular  texture  furrounding  them  is  very  ea- 
fily  diflended.  The  veins  both  above  and  below  the  heart  arc 
furrounded,  except  in  one  place,  with  mufcular  fibres ; every- 
where, however,  their  fubftance  is  lax  like  the  cellular  tex- 
ture which  joins  the  arteries  to  the  adjacent  parts ; the  veins 
are,  neverthelefs,  every  where  Efficiently  firm,  and  do  not  ea- 
fily  burft  with  inflated  air ; being  in  moll  inftances  ftronger 
1 than  the  arteries  themfelves.  But  they  burft  much  more  eafi- 
Jyin  living  than  in  dead  animals,  as  appears  from  morbid  in- 
: fiances  in  the  arm,  face,  leg,  thigh,  &c.  They  do  not  pre- 
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ferve  their  cylindrical  form  after  having  been  cat,  but  collapfe 
together,  fo  as  to  make  their  capacity  appear  like  a flit ; ex- 
cept they  are  fuftained,  and  hindered  from  thus  collapfing,  by 
fome  ftronger  cellular  fubftance  placed  round  them,  as  we  fee 
in  the  liver  and  womb.  They  are  only  {lightly  irritable,  unlefs 
the  ftimulus  be  of  the  chemical  or  more  acrid  clafs ; for,  in 
that  cafe,  they  central  themfelves  with  a convulfive  force 
greater  than  that  of  the  arteries.  They  have  no  pulfation, 
unlefs  the  venous  channel  is  fomewhere  obftructed  j or  when, 
in  dying  people,  the  blood  is  throwh  back  again  from  the  right 
auricle  into  the  defeending  and  afeending  cava,  or  when  fall- 
ing back  from  the  brain. 

The  veins  are  much  larger  than  their  correfponding  arteries, 
having  the  fquare  of  their  diameter  often  double  or  triple,  or 
almofl  quadruple ; as  may  be  feen  near  the  emulgents  and 
veffels  of  the  kidneys.  In  general,  however,  the  diameter  of 
the  veins  is  to  that  of  the  arteries  as  nine  to  four  *,  yet  the  ca- 
pacity of  the  capillary  veins  but  little  exceeds  that  of  the  arte- 
ries which  accompany  them.  They  differ  likewife  from  the 
arteries  in  their  divificn,  having  more  numerous  trunks  and 
brandies ; for  to  one  artery  in  the  limbs,  we  ufually  meet  with 
two  veins  : and  there  are  many  veins,  as  the  external  jugular, 
vena  portarum,  azygos,  cephalic,  bafilic,  and  faphena,  with 
which  there  are  no  correfponding  arteries.  The  larger  veins 
are  alfo  branched  in  a more  net-like  difpofition,  by  forming 
more  frequent  anaftomofes  with  one  another  than  the  arteries 
do.  Many  of  the  veins  run  near  the  furface  of  the  body,  ef- 
pecially  in  the  limbs,  neck,  and  head : they  run  a long  way  co- 
vered with  little  more  than  the  bare  (kin,  which  is  a circum- 
flance  we  very  rarely  obferve  in  arteries;  and,  for  th^  fame 
reafon,  they  often  feparate  from  the  arteries ; following  the 
furface  of  the  parts  next  the  {kin,  without  their  correfponding 
artery,  which  defeends  to  a confiderable  depth,  attended  in  its 

courfe  by  fome  fmaller  venous  branch.  In  the  fmaller  branch- 
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cs  of  the  veflels,  Where  they  make  net-like  difpofitions  in  the 
membranes  and  the  internal  fabric  of  the  vifcera,  the  veins  and 
arteries  commonly  run  contiguous  one  to  the  other  ; but  here 
the  veins  have  generally  a lefs  ferpentine  or  inflected  courfe 
than  the  arteries. 

In  the  larger  fanguineous  veins,  valves  are  found  in  great 
plenty.  The  innermoft  membrane  of  the  vein  being  doubled, 
rifes  into  the  cavity  of  the  veflel  like  a curtain,  ftretching  it- 
felf  farther  along  the  vein  every  way,  fo  as  to  form  what  may 
be  called  a kind  of  crefcent  •,  but  the  balls,  which  is  the  part 
that  fultains  the  weight  of  the  blood,  is  ftrongeft,  and  grows 
out  of  the  vein  in  the  fhape  of  a circular  fegment.  The  valve 
intercepts  a fpace,  of  which  the  cotter  fide  is  the  vein  itfeif, 
and  the  inner  the  valve  ; which,  by  its  convexity,  projects 
within  the  bore  of  the  vein,  fo  the  parabolic  fpace  or  hollow 
mouth  of  the  valve  always  looks  towards  the  heart.  They  are 
found  in  all  the  fubcutaneous  veins  of  the  limbs,  in  thole  of 
the  neck,  face,  tongue,  arid  penis  : at  the  origin  of  the  larger 
branches,  there  are  two,  three,  four,  and  fometimes  five  of 
them  together,  while  in  the  fmaller  branches  they  are  only 
fingle.  Thefe  valves  are  wanting  in  the  veins  of  the  deep-feat- 
ed  vifeera  •,  namely,  the  brain,  lungs,  heart,  and  liver,  and 
through  the  whole  fyftem  of  the  vena  portarum  f . They  are 
alfo  wanting  in  the  kidneys  and  womb  (except  one  or  two 
valves  in  the  fpermatic  vein) ; and,  laflly,  in  thofe  fmall 
blood-veins  which  are  lefs  than  the  twelfth  part  of  an  inch  in 
diameter.  Sometimes,  though  rarely,  they  are  found  in  the 
branches  of  the  vena  azygos,  and  at  the  mouths  of  the  hepa- 
tic and  renal  veins  ; where  Dr.  Haller  has  fometimes  obferved 
a fort  of  wrinkles  in  the  place  of  valves,  in  the  fmaller  ve- 
nous branches  there  are  a fet  of  long,  {harp-pointed  or  para- 
bolical valves,  of  a more  extended  figure  as  the  vein  is  fmall- 
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'er,  which  feem  to  refill  the  return  of  the  blood  more  power- 
fully than  the  larger  valves. 

The  veins  have  their  origin,  as  we  faid  before,  from  the  ter- 
minations of  the  arteries.  They  fometimes  arife  by  a conti- 
nuation from  the  inferted  branches,  or  from  a refledlion  of  re- 
curved trunks  of  the  fmalleft  arteries.  Others,  again,  are  con- 
tinued from  veins  lefs  than  thofe  which  carry  blood  ; and  alfo, 
in  Dr.  Haller’s  opinion,  from  the  abforbing  veins ; but  as 
•abforption  by  the  red  veins  is  now  denied,  that  opinion  muft 
be  rejected. 

That  there  arc  veins  of  a fmaller  clafs,  but  refembling  thofe 
which  convey  blood,  appears  from  the  fame  experiments  which 
demonftrate  the  pellucid  arteries  : thus  there  are  fmall  veins 
in  the  iris,  and  in  the  adnata  tunica  of  the  eye  $ nor  is  it  to  be 
doubted,  that,  in  a healthy  body,  fmall  pellucid  veins  may  be 
found  in  the  vitreous  body  of  the  eye  itfelf.  Such  have  been 
fometimes  feen  by  Wrifberg  and  others,  after  a fine  injection 
or  inflammation  in  die  capfules  of  the  lens  and  vitreous  hu- 
$nour. 

» , 

§ I . Of  the  particular  Veins. 

JntroduBion.  The  blood  diflributed  to  all  parts  of  the 
'hody  by  two  kinds  of  arteries,  the  aorta  and  arteria  pulmo- 
naris,  returns  by  three  kinds  of  veins,  called  by  anatomifls 
vena  cava , vena  porter , and  vena  pulmonaris. 

The  vena  cava  carries  back  to  the  right  auricle  of  the  heart 
the  blood  conveyed  by  the  aorta  to  all  the  parts  of  the  body, 
except  what  goes  by  the  arteri*  coronari*  cordis.  It  receives 
all  this  blood  from  the  arterial  ramifications  In  part  directly, 
and  in  part  indire£tly. 

The  vena  port*  receives  the  blood  carried  to  the  floating 
vifeera  of  the  abdomen  by  the  arteria  cxliaca  and  the  two  me- 
fenteric*  $ and  conveys  it  to  the  vena  hepatica,  and  from 
whence  to  the  vena  cava. 
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The  venae  pulmonares  convey  to  the  pulmonary  finus,  or 
left  auricle  of  the  heart,  the  blood  carried  to  the  lungs  by  the 
. arteria  pulmonaris. 

To  thefe  three  veins  two  others  might  be  added,  viz.  thofe. 

1 which  belong  particularly  to  the  heart,  and  to  its  auricles,  and 
1 the  finufes  of  the  dura  mater. 

In  deferibing  the  general  courfe  of  the  veins,  we  may  either 
.begin  by  their  extremities  in  all  the  parts  of  the  body,  and  end 
i by  the  trunks  carried  all  the  way  to  the  heart,  according  to 
t the  courfe  of  the  blood  ; or  we  may  begin  by  the  great  trunks, 

: and  end  by  the  ramifications  and  capillary  extremities,  accor- 
^ ding  to  their  feveral  divifions  and  fubdivifions. 

This  laft  method  has  been  chofen  by  Window  ; and  may  be 
(conveniently  followed  in  giving  a general  defeription.  But  in 
jpurfuingthe  particular  rami  and  ramifications,  the  other  me- 
1 thod  feems  to  be  the  molt  ’ natural,  and  is  that  to  which  the 
j preference  is  given  by  the  profelfor  of  anatomy  in  this  univer- 
ifity.  We  {hall,  therefore,  in  deferibing  the  branches,  adopt 
:the  firlt  method,  and,  reverfing  Window’s,  trace  them,  accout- 
ring to  the  courfe  of  the  blood,  from  their  extremities  to  the 
t trunks  and  heart. 

General  divifton  of  the  vena  cava.  We  commonly  talk  of  the 
’ vena  cava  in  general,  as  if  it  were  but  one  vein  at  its  origin,  or 
had  but  one  common  trunk ; whereas  it  goes  out  from  the 
1 right  auricle  of  the  heart  by  two  large  feparate  trunks,  in  a dri 
redfion  almoft  direftly  oppofite  to  each  other,  oife  running 
1 upward,  called  vena  cava  fuperior ; the  other  downward,  called 
vena  cava  inferior . 

It  may,  however,  be  faid,  that  thefe  two  veins  have  a fort 
jt.of  continuity,  or  a fmall  portion  of  a common  trunk,  fixed  to 
tthe  edges  of  the  right  auricle  ; as  if  three  quarters  of  the  cir- 
cumference of  a large  ftraight  tube  were  cut  off,  and  the  edges 
of  a fmall  bladder  applied  to  the  edges  of  the  opening  thus 
inude  in  the  tube. 
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The  right  auricle  may  be  alfo  looked  upon  as  a mufcular 
trunk  common  to  thefe  two  large  veins,  and  may  be  called  the 
finus  of  the  vena  cava ; but,  in  this  refpeft,  the  name  of  fmus 
fulmonarts  agrees  ftill  better  to  the  left  auricle. 

The  vena  cava  fuperior  is  diftributed  chiefly  to  the  thorax, 
head,  and  upper  extremities,  and  but  very  little  to  the  parte 
below  the  diaphragm. 

The  vena  cava  inferior  is  diftributed  chiefly  to  the  abdomen 
and  lower  extremities,  and  but  very  little  to  the  parts  above 
the  diaphragm.' 

The  ancients  called  the  fuperior  vena  cava,  afcendens ; and 
the  inferior,  defcetidetis  ; having  regard  only  to  the  great  tubes, 
and  to  their  divifion  into  trunks  and  branches.  Several  mo- 
derns have  retained  thefe  names,  but  in  a contrary  fignification, 
to  accommodate  them  to  the  motion  of  the  blood,  which 
defcends  by  the  cava  fuperior,  and  afcends  by  the  cava  infe- 
rior. 

But,  to  (hun  the  miftakes  that  may  happen  in  reports  made 
of  wounds  or  other  difeafes,  and  of  what  is  obferved  in  open- 
ing dead  bodies,  and  in  other  cafes  of  thefe  kinds,  it  is  belt  to 
retain  the  diftindlion  of  the  vena  cava  fuperior  and  inferior. 

The  trunk  of  each  of  thefe  two  veins  fends  off,  much  in  the 
fame  manner  with  the  arteries,  a certain  number  of  principal 
or  capital  branches,  which  are  afterwards  ramified  in  different 
manners.  Each  trunk  terminates  afterwards  by  a bifurcation 
or  a divifion  into  two  fubordinate  trunks,  each  of  which  gives 
off  other  principal  branches,  ending  in  a great  number  of  fmall 
trunks,  rami,  and  ramifications. 

They  have  likewife  this  in  common  to  them  wdth  the  arte- 
ries, that  the  greateft  part  of  the  capital  branches  are  in  pairs; 
as  well  as  the  fubordinate  trunks.  The  ramifications  of  each 
fubaltern  trunk,  taken  by  it  itfclf,  are  in  uneven  numbers ; but 
they  make  even  numbers,  with  thofe  of  the  other  like  trunk. 

The 
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The  vena  azygos  and  fome  other  (mail  veins,  cf  which  here- 
after, are  exceptions  to  this  rule. 

Before  we  proceed  to  the  particular  defcription  of  each  of  thefe 
veins,  many  of  which  have  proper  names,  we  {hall  give  a gene- 
ral idea  of  their  diftribution,  and  an  enumeration  of  their 
principal  ramifications,  in  the  fame  manner  as  we  did  in  the 
defcription  of  the  arteries,  and  for  the  fame  reafon.  But  we 
fhall  fay  nothing  of  the  venae  coronarite  cordis,  becaufe  they 
are  not  immediately  joined  to  any  other  vein,  as  we  fhall  fee 
in  defcribing  the  parts  of  the  thorax.  We  begin  by  the  vena 
cava  fuperior. 

Vena  cava  fuperior.  The  fuperior  vena  cava  runs  up  from 
the  right  auricle  of  the  heart,  almoft  in  a dire£I  courfe  for  a- 
bout  two  finger’s  breadth,  lying  within  the  pericardium,  in  the 
tight  fide  of  the  trunk  of  the  aorta,  but  a little  more  antcrior- 

Iy- 

As  it  goes  out  of  the  pericardium,  it  is  inclined  a little  toi 
the  left  hand,  and  then  runs  up  about  an  inch,  that  is,  as  high 
as  the  cartilage  of  the  firft  trUe  rib,  and  a little  higher  than  the 
curvature  of  the  aorta.  At  this  place  it  terminates  by  a bifur- 
cation or  divifion  into  two  large  branches  or  fubordinate  trunks, 
one  of  which  runs  toward  the  left  fide,  the  other  toward  the 
right. 

Thefe  two  branches  are  named  fubdavia , as  lying  behind, 
and,  in  fome  meafurfe,  under  the  claviciilte,  both  in  the  fame 
manner.  They  are  of  unequal  lengths,  becaufe  the  trunk 
of  the  vena  cava  does  not  lie  in  the  middle  of  the  thorax,  but 
toward  the  right  fide,  where  the  left  fubclavian  arifes  as  well 
as  the  right ; and  confequently  the  left  is  the  longeft. 

Ihe  trunk  of  the  fuperior  cava,  from  where  it  leaves  the  pe- 
ricardium to  the  bifurcation,  fends  out  anteriorly  fcveral  fmaU 
branches,  which  fometimes  arife  feparately,  and  fometimes  by 
fmall  common  trunks.  Thefe  branches  are  the  vena  media- 
flina,  pericardia,  diaphragmatic'a  fuperior,  fhymica,  marrfma- 
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ria  interna,  and  trachealis';  the  laft  of  which  go  out  fometimes 
behind  the  bifurcation. 

All  thcfe  fmall  branches  from  the  trunk  of  the  cava  fupe-. 
rior  are  termed  dextree ; and  their  fellows  on  the  other- fide, 
called JmiJlree , do  not  arife  Irom  the  trunk,  becaufe  of  its  late- 
ral fituation,  but  from  die  left  fubclavia. 

Polteriorly,  a little  above  the  pericardium,  the  trunk  of  the 
fuperior  cava  fends  out  a capital  branch,  called  vena  azygos , or 
vena  fine  pari,  which  runs  down  on  the  right  fide  of  the  bodies 
of  the  vertebrae  dorfi,  almoft  to  the  diaphragm  ; giving  off  the 
greateft  part  of  the  veme  intercoftales  and  lumbares  fuperiores. 

The  two  fubclaviae  run  laterally  or  toward  each  fide  ; and 
terminate  as  they  go  out  of  the  thorax,  between  the  firft  rib 
and  clavicula,  immediately  before  the  anterior  infertion-of  the 
mufculus  fcalenus. 

The  right  fubclavian,  which  is  the  fhorteft  of  the  two,  com- 
monly fends  out  four  capital  branches  ; the  jugularrs  externa, 
jugular  is  interna,  vertebralis,  and  axillaris;  which  la  ft  is  ra- 
ther a continuation,  than  a branch  of  the  fubclavia. 

The  left  fubclavian  being  longer  than  the  right,  for  the  rea- 
fon  already  given,  gives  off,  firft  of  all,  the  fmall  veins  on  the 
left  fide,  anfwering  thofe  on  the  right  fide  that  come  from  the 
trunk  of  the  fuperior  cava,  viz,  the  mediafti'na,  pericardia  dia- 
phragmatica  fuperior,  thymica,  mammaria  interna,  and  tra- 
chealis. 

Next  to  thefe  fmall  veins  called  fmijlreey  it  detaches  another 
fmall  branch  called  inter cojialu  fuperior  ftnijlra  ; and  then  four 
large  branches  like  thofe  from  the  right  fubclavian,  viz.  the  ju- 
gularis  externa,  jugularis  interna,  vertebralis,  and  axillaris ; 
which  are  all  termed  fmijirx. 

The  external  jugular  veins  are  diftributed  chiefly  to  the  out- 
er parts  of  the. throat,  neck,  and  head;  and  fend  a fmall  vein 
to  the  arm,  named  crpkalica,  which  afiifts  in  forming  a large 

*ne  of  the  fame  name. 
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The  internal  jugular  veins  go  to  the  internal  parts  of  the  neck 
and  head,  communicating  with  the  fmufes  of  the  dura  mater, 
and  in  feveral  places  with  the  external  jugular  veins. 

The  vertebral  veins  pafs  through  the  holes  in  the  tranfverfe 
apophvfes  of  the  vertebrae  of  the  neck,  fending  branches  to  the 
neck  and  occiput.  They  form  the  finus  venales  of  thefe  ver- 
tebrae, and  communicate  with  the  fmufes  of  the  dura  mater. 

The  axillary  veins  are  continuations  of  the  fubclaviae,  from 
where  thefe  leave  the  thorax  to  the  axillae.  They  produce  the 
•mammariae  interna?,  thoracicae,  fcapulares  or  humerales,  and  n 
branch  to  each  arm  ; which,  together  with  that  from  the  ex- 
ternal jugularis,  forms  the  vena  cephalica. 

Afterwards  the  axillary  vein  terminates  in  the  principal  vein 
of  the  arm,  called  bnftlica  ; which,  together  with  the  cephali- 
ca, is  diftributed  by  numerous  ramifications  to  all  the  parts  of 
the  arm,  fore-arm,  and  hand. 

Vena  cava  inferior.  The  portion  of  the  inferior  vena  cava, 
contained  in  the  pericardium,  is  very  fmall,  being  fcarcely 
the  twelfth  part  of  an  inch  on  the  forepart,  and  not  above  a 
^quarter  of  an  inch  on  the  back-part.  From  thence  it  imme- 
diately perforates  the  diaphragm,  to  which  it  gives  the  venae 
diaphragmatic^  inferiores  or  phrenicse. 

It  pafies  next  behind  the  liver,  through  the  great  finus  of 
that  vifcus,  to  which  it  furnifhcs  feveral  branches,  termed 
vena,  hepatic  a. 

In  this  courfc  it  inclines  a little  toward  the  fpina  dorfi  and 
aorta  imerior ; the  trunk  and  ramifications  of  which  it  after- 
wards accompanies  in  the  abdomen,  all  the  way  to  the  os  fa- 
crum  \ the  arteria  coeliaca  and  the  two  mefentericce  only  ex- 
cepted. 

1 

-Thus  the  inferior  cava  fends  out  on  each  fide,  in  the  fame 
manner  with  the  aorta,  tire  vena:  adipofx,  rcnales,  fpermati- 
•cae,  lumbarcs,  and  facne.  Having  reached  to  the  os  facrum, 
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it  lo.es  the  name  of  cava ; and,  terminating  by  a bifurcation, 
like  that  of  the  defcending  aorta,  it  forms  the  two  venae  iliacae. 

Thefe  iliac  veins  having  given  off  the  hypogaftricae,  with 
all  their  ramifications,  to  the  vifcera  of  the  pelvis,  and  to 
fome  other  external  and  internal  neighbouring  parts,  goes  out 
of  the  abdomen,  under  the  ligamentum  Fallopii,  and  there 
^ake  the  name  of  vena:  crurales. 

Each  crural  vein  fends  off  numerous  ramifications  to  all  the 
lower  extremity ; befides'the  vena  faphena,  which  goes  out 
near  the  origin  of  the  cruralis,  and,  running  along  this  whole 
extremity,  detaches  many  ramifications  all  the  way  to  the  foot, 
as  we  lhall  fee  more  particularly  hereafter. 

V/ e fhall  now  trace  the  veins  in  the  courfe  the  blood  takes 
to  the  heart. 

i . . ..  . t 

V- 1 

§ 2.  Veins  of  the  Head  and  Neele. 

Vena  jugularis  externa  anterior.  The  firfi:  branch  belonging 
to  this  vein  is  formed  of  branches  from  each  fide,  and  runs 
down  upon  the  forehead,  by  the  name  of  vena  frontalis , anti- 
ently  pneparata,  communicating  with  its  fellow,  when  any 
fuch  vein  is  found. 

The  fecond  branch  comes  along  the  mufculus  corrugator 
fupercilii  and  the  upper  part  of  the  orbicularis,  from  the  fmall 
or  external  angle  of  the  eye,  after  communicating  with  the 
vena  temporalis,  and  with  that  vein  which  runs  along  the  low- 
er part  of  the  orbicular  mufcle,  with  which  it  forms  a kind  of 
circle. 

I * 

The  third  branch  comes  from  the  orbit  in  a winding  courfc, 
on  one  fide  of  the  cartilaginous  pulley,  having  communicated 
with  the  vein  of  the  eye. 

The  fourth  comes  from  the  root  of  the  nofe  ; and  commu- 
nicating with  its  fellow  from  the  other  fide,  receives  feveral 
fmall  veins  from  the  holes  of  the  offa  nafi. 
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At  the  great  or  inner  angle  of  the  eye,  thefe  branches  unite 
to  form  a trunk,  called  vena  angularis ; which,  running  down 
near  the  fide  of  the  nofe,  receives  a branch  through  the  late- 
ral cartilage  of  the  nofe  from  the  internal  nares,  and  another 
which  afcends  in  a winding  courfe  from  the  upper  lip. 

Afterwards  the  vena  angularis  runs  down  upon  the  face  in 
a winding  manner,  receiving  branches  on  each  fide  from  the 
mufcles  and  integuments.  It  pafles  next  over  the  lower  jaw, 
near  the  angle  of  that  bone,  and  forms  the  anterior  external 
jugular  vein. 

While  this  vein  lies  upon  the  face,  the  branches  running  in- 
to it  communicate  with  each  other,  efpecially  one  which  pafles 
under  the  zygoma,  behind  the  os  malar,  from  the  inferior  or- 
hitary  or  fpheno-maxillary  fiflure  ; and  another  fmall  branch, 
which  runs  along  the  inferior  portion  of  the  orbitary  mufcle, 
from  the  fmall  or  external  angle  of  the  eye,  where  it  commu- 
nicates with  the  rami  temporales  and  frontales. 

It  runs  next  down  over  part  of  the  lower  jaw,  between  the 
angle  and  the  chin,  like  a vena  maxillaris ; and,  afterwards 
receives  feveral  branches  from  the  anterior,  polterior,  and  in- 
ternal parts. 

Interiorly,  it  receives  a large  branch,  which  communicates 
with  fome  branches  of  the  jugularis  interna,  and  receives  fe- 
veral fmall  rami  from  the  tongue,  called  vena  ranime.  The 
blood  from  the  glandulte  fublinguales  is  likewife  poured  into 
it.  It  receives  likewife  a fmall  branch  from  tire  nrufculus  de- 
prefior  anguli  oris,  the  commiflure  of  the  lips,  and  the  neigh- 
bouring parts. 

1 he  fame  branch  which  receives  the  venae  ranintc  takes  in 
another  form  the  lateral  parts  of  the  feptum  palati,  the  amyg- 
dalae, and  the  uvula,  and  receives  rami  forward  from  the  mem- 
brane which  lines  the  arch  of  the  palate.  Another  branch 
comes  into  it  from  the  ptcrygoidteus  internus,  and  mufcles  a- 
bout  the  palatum  molle. 

It 
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It  is  nere  to  be  obferved,  that,  under  the  angle  of  the  lower 
jaw,  there  is  a great  variety  of  communications  between  the 
external  and  internal  jugular  veins,  and  alfo  a great  variety  in 
their  diflribution. 

Almoft  all  the  ramifications,  which  at  this  place  go  into  the 
.external  jugular  vein,  from  the  upper  part  of  the  throat  and 
face  in  fome  fubje&s,  terminate  in  other  fubje&s  in  the  inter- 
nal  jugular ; and  fometimes,  one  part  of  them  goes  to  the  ex- 
' ternal  jugular,  the  reft  into  the  internal. 

I he  trunk  of  the  vein,  after  receiving  thefe  branches,  ad- 
mits another  large  branch  anteriorly  from  the  fymphyfisof  the 
lower,  jaw,  from  the  maxillary  glands,  the  digaftric  mufcle,  the 
chin  and  upper-lip. 

Oppofite  to  the  cartilago  thyroides,  it  receives  a tranfverfe 
-branch,  which  runs  on  the  anterior  or  lower  part  of  the  muf- 
culi  fterno-maftoidsei,  and  communicates,  though  not  always, 
with  the  jugularis  of  the  other  fide. 

The  fuperior  and  inferior  tranfverfe  branches  communicate 
on  each  fide  by  branches  more  or  lefs  perpendicular,  and  re- 
ceive a l'mall  branch  from  the  mufculus  deprefior  labii  inferio- 
rs, and  platyfma  myoides,  and  integuments. 

Anteriorly,  it  receives  feveral  branches  from  the  mufcles  of 
the  larynx,  fterno-hyoidsei,  thyro-hyoidtei,  and  from  the  in- 
teguments ; and  below  the  larynx,  it  receives  communicating 
branches  from  the  jugularis  externa  anterior  of  the  other  fide. 

Pofteriorly,  it  receives,  1.  A large  branch  on  the  fide  of  the 
tipper  part  of  the  larynx,  which  communicates  with  the  jugu- 
laris interna;  and  likewife  with  a large  fhort  branch  of  the 
jugularis  externa  pofterior.  2.  A fmall  branch,  which  has  the 
fame  communication,  but  which  is  not  always  to  be  found. 
3.  Another  fmall  branch  a little  below  the  lower  jaw,  which 
communicates  with  the  jugularis  externa  pofterior.  The  trunk 
of  the  vein  thus  formed  fometimes  runs  down  to  open  into  the 

fubcl  avian 


OF  THE  VEINS. 


Chap  VI. 


*S9 


fubclavian  vein  ; but  moft  commonly  it  opens  into  the  com- 
munication of  the  temporal  vein,  a little  below  the  jaw. 

Vena  jugularis  externa , five  fuperior.  The  pofterior  or  fupe- 
rior  external  jugular  vein  runs  down  from  the  fide  of  the  head, 
&c.  receiving  large  branches  from  the  neighbouring  parts. 

This  vein  is  at  firft  formed  by  a branch  called  vena  tempora- 
lis, which  receives  the  blood  from  the  temples  and  lateral 
parts  of  the  head,  and  likewife  from  fome  part  of  the  occiput 
and  forehead.  The  temporal  vein  has  fometimes  two  infer- 
tions,  one  into  the  jugularis  interna,  and  the  other  into  the- 
jugularis  externa. 

The  temporal  vein  of  one  fide  communicates  above,  its 
fellow  on  the  other  fide ; before,  with  the  vena  frontalis  ; and 
behind,  with  the  vena  occipitalis.  Oppofite  to  the  ear,  it  re- 
ceives a large  branch ; one  ramus  of  which  runs  under  the 
lower  edge  of  the  zygoma,  and  then  returning,  communicates 
with  another  ramus  from  the  fame  jugularis,  a little  below 
the  condyle  of  the  lower  jaw,  forming  a kind  of  areola  of  a 
roundilh  form. 

Behind  this  condyle,  it  receives  branches  from  the  tem- 
poral mufcle,  from  the  neighbouring  parts  of  the  upper  jaw, 
and  from  die  infide  of  the  lower  jaw,  almolt  in  the  fame  man- 
ner as  the  arteries  are  fent  out. 

Only  one  of  thefe  branches  comes  from  the  mufculus  tem- 
poralis and  ptergoidcei ; communicating  with  a branch  from 
the  mafieter  in  its  paflage. 

Having  reached  a little  lower,  it  paffes  through  the  parotid 
gland,  rceiving  a large  branch,  which  communicates  with  an- 
other branch  common  to  the  internal  and  anterior  exter- 
nal jugular  veins.  Sometimes  areolre  are  formed,  through 
which  the  nerves  pafs.  Thefe  open  into  the  trunk  by  feveral 
branches.  Under  the  angle  of  the  lower  jaw  it  forms  commu- 
nications with  the  anterior  external  jugular. 

Tjie  trunk  of  the  external  jugular  vein,  now  formed  of  the 
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external,  maxillary,  or  facial,  and  of  the  temporal  vein,  runs 
down  between  the  mufculus  platyfma  myoides  and  flerno  ma- 
ftoideus,  being  covered  by  the  former,  and  eroding  over  the 
latter.  In  this  coufe  it  receives  pofleriorly  the  vena  occipita- 
lis, which  comes  from  the  different  parts  of  the  occiput,  and 
fometimes  runs  into  the  vena  vertebralis  or  axillaris,  See.  It 
likewife  receives  a fmall  vein,  which  comes  out  of  the  crani- 
um by  the  poflerior  maftoid  hole  from  one  of  the  lateral  fi- 
nufes.  This  branch  goes  fometimes  into  another  vein. 

After  receiving  a branch  from  the  fcapula,  called  mufcularls 
or ftper-humeralis , it  ends  in  the  fubclavian  on  the  fame  fide, 
fometimes  in  the  axillaris,  and  fometimes  in  the  union  of  thefe 
two  veins.  The  right  and  left  do  not  always  end  in  the  fame 
manner ; for  fometimes  the  right  goes  into  the  fubclavian,  and 
the  left  into  the  internal  jugular,  on  the  fame  fide. 

At  the  lower  part  of  the  neck  it  receives  the  vena  cervicalis, 
which  comes  from  the  vertebral  mufcles  of  the  neck.  This 
vein  communicates  with  the  humeralis  by  feveral  areolae,  or 
venal  mafhes  ; and  thev  are  both  ramified  in  different  manners. 

Thefe  ramifications  and  communications  are  in  part  cover- 
ed by  the  mufculus  trapezius,  and  communicate  likewife  with 
fome  branches  of  the  vena  occipitalis,  and  with  a branch  of 
the  fuperior  intercoftal  vein,  which  perforates  the  fxrft  interco- 
llal  mufcle. 

At  its  termination,  it  receives,  pofleriorly,  a principal 
branch  from  the  mufcles  which  cover  the  fcapula  and  joint  of 
the  humerus,  commonly  called  vena  tnufeularis , and  which 
might  be  named  fuper-humeralis. 

Vena  jugular  is  interna.  The  internal  jugular  vein  is  the  lar- 
gefl  of  all  thofe  that  come  from  the  head  j though  not  fo  large 
as  it  feems  to  be  when  injedled. 

It  is  a continuation  of  the  lateral  finus,  which,  after  getting 
through  the  foramen  lacerum  of  the  bafis  crani,  bends  a little, 
and  forms  a fort  cf  varix,  which  fills  a thimble-like  cavity  in 
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the  temporal  hone.  From  this  it  runs  along  the  fides  of  the 
vertebrae  of  the  neck,  by  the  edges  of  the  longus  colli,  and 
pafles  behind  the  derno-madoidaeus  and  omo-hyoidceus,  which 
it  erodes,  and  ends  in  the  fubclavian  vein. ' At  the;  top  of  the 
neck  it  receives  fnvall  twigs  from  the  pharynx  and  neighbour- 
ing mufcles. 

Farther  down  it  receives  another  branch,  which  comes  from 
the  occiput.  This  branch  communicates  with  another  of  the 
vertebralis,  and,  through  the  polterior  maftoid  hole,  with  the 
lateral  finus  of  the  dura  mater.  This  communication  is  fome- 
times  by  anadomofis  with  a branch  of  the  external  jugular,  or 
of  the  cervicalis. 

Nearly  oppoGte  to  the  os  hyoides,  the  internal  jugular  re- 
ceives another  branch,  which  comes  from  the  parotid  gland 
and  angle  of  the  lower  jaw,  where  it  communicates  by  other 
branches  with  the  two  external  jugulars.  This  fall  branch 
receives  others  from  the  mufcles  of  the  os  hyoides  and  neigh- 
bouring parts. 

About  two  fingers  breadth  lower  than  the  former,  it  receives 
a middle-fized  branch,  which  comes  laterally  from  the  larynx, 
and  may  be  named  vena  gutturalis. 

This  guttural  vein  is  formed  chiefly  of  three  branches  ; the 
lowed  of  which  comes  from  the  thyroid  gland  and  neighbour- 
ing mufcles  ; the  middle  branch  from  the  larynx,  mufeuli  thy- 
roidiei,  &c.  ■,  and  the  third  runs  downward  from  the  great 
communication  between  the  two  jugulares  already  mention- 
ed. In  this,  however,  there  is  fome  variety  ; and  fometimes 
the  left  guttural  vein  goes  into  the  axillaris. 

The  lad  branches  which  it  receives  are  fmall,  and  come  from 
the  thyroid  glands. 

V eha  vertebralis.  The  vertebral  vein  accompanies  the  arte- 
ry of  the  fame  name,  fometimes  in  one  trunk,  fometimes  in 
feveral  dems,  through  all  the  holes  of  the  tranlverfe  apophy- 
fes  of  the  vertebra:  colli,  aft  the  way  from  the  great  foramen 
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occipitalc,  alter  communicating  with  the  occipital  veins  and 
fmall  occipital  fmufes  of  the  dura  mater. 

At  firft,  it  receives  the  veins  from  the  vertebral  fmufes, 
which  are  rather  numerous,  and  placed  one  above  another,  all 
the  way  from  the  occiput  downwards,  communicating  freely 
with  each  other  and  with  thofc  on  the  oppofite  fide  ; and  at 
the  foramen  magnum  occipitis,  there  is  a communication  be- 
tween them  and  the  occipital  finufes  of  the  dura  mater. 

At  the  top  of  the  neck  it  receives  a branch,  which  comes 
through  the  pollerior  condyloid  hole  of  the  os  occipitis  from 

l 

the  lateral  finus  of  the  dura  mater  ; but  we  cannot  always 
difeover  it. 

As  this  vein  runs  through  the  holes  in  the  tranfverfe  apophy- 
fes,  it  receives  branches  anteriorly  from  the  anterior  mufcles 
of  the  neck,  and  from  the  fmall  anterior  mufcles  of  the  head. 

Other  branches  come  likewife  from  the  mufeuli  tranfverfa- 
les  and  vertebrales  colli  at  the  back  part  of  the  neck. 

About  the  third  or  fourth  vertebra  of  the  neck,  the  verte- 
bral vein  fends  off  a branch,  which  palfes  out  between  the  ver- 
tebra, and  carries  down  part  of  the  blood  from  the  neck : this 
communicates  again  with  the  trunk  of  the  vertebral  vein,  or 
with  the  fubclavian. 

The  trunk  of  the  vein  afterwards  runs  down  through  the 
holes  in  the  tranfverfe  procefles  of  the  vertebrae  colli,  receiv- 
ing branches  in  itspaffage  from  the  neighbouring  mufcles.  At 
the  under  part  of  the  neck  it  leaves  the  vertebrae,  and  ends  in 
the  upper  and  back  part  of  the  fubclavian  vein. 

§ 3.  V tins  of  the  Superior  Extremities. 

The  veins  of  the  extremities  run  in  two  fets,  one  folio-wing 
the  arteries,  the  other  running  immediately  under  the  {kin ; 
we  i'hall  trace  them  from  their  origins  to  their  terminations  in 
the  fubclavian  vein. 
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In  general,  the  external  or  fuperficial  veins  of  the  fore-arm 
are  larger  than  the  internal ; but  they  are  accompanied  only 
by  (mail  arteries : Whereas  the  deep  veins  accompany  large 
arteries. 

Vena  baftlica.  This  vein  takes  its  origin  by  feveral  branches 
which  come  from  the  convex  fide  of  the  carpus  ; one  of  which 
named  by  the  antients  falvatella , comes  from  the  fide  of  the 
little  finger  next  the  ring-finger,  having  firft  communicated 
with  the  cephalica,  by  means  of  the  venal  areolae  confpicuous  x 
■on  the  back  of  the  hand.  In  the  other  fingers  this  vein  fob 
ows  nearly  the  fame  courfe  with  the  artery. 

After  receiving  thefe  branches,  it  runs  along  the  ulna,,  be- 
tween the  integuments  and  mufcles,  a little  towards  the  outfide, 
by  the  name  of  cubitalis  externa,  communicating  with  the  veins 
called  profunda , faxellites , and  cephalica.  Near  the  inner  con- 
dyle, it  receives  a branch  which  runs  up  along  the  infide  of 
the  fore-arm,  near  the  ulna,  communicating  with  the  median* 
major.  Having  reached  the  inner  condyle,  it  receives  a vein 
called  mediana  bafdica , which  opens  into  it  obliquely. 

Afterwards  thebafilica  runs  up  along  the  infide  of  the  os 
humeri,  between  the  mufcles  and  integuments,  forming  many 
communications  with  the  vena  profunda,  fatellites,  and  cepha- 
lica, and  receiving  branches  from  tire  mufcles  and  integu- 
ments. 

Below  the  neck  of  the  os  humeri,  near  the  hollow  of  the 
axilla,  the  bafilica  receives  two  or  three  confiderable  veins 
which  come  up  from  the  fides  of  the  brachial  artery. 

Thefe  veins,  which  often  terminate  in  the  profunda  fuperh 
-or,  communicate  with  the  bafilica  and  cephalica.  They  fol- 
low the  courfe  of  the  trunks  of  the  arteries,  and  have  the  fame 
names.  At  that  part  of  the  elbow  where  the  artery  divides 
they  unite,  but  afterwards  feparate  and  reunite  feveral  times, 
furrounding  the  trunk  of  the  brachial  artery  at  different  dif- 

^ 2 tances, 


OP  THE  VEINS. 


Part  IV. 


1 64 

tances,  and  communicating  freely  with  each  other.  Thefe 
veins  might  be  called  vena  Jhtellites  arteria  brachia/is. 

Behind  the  tendon  of  the  pe&oralis  major,  the  bafilica  re- 
ceives a confiderable  branch,  which  runs  up  in  company  with 
the  trunk  of  the  brachial  artery  from  the  neighbouring  muf- 
cles  on  both  fides.  This  vein  is  named  profunda  brachii,  or 
profunda  fuperior. 

It  receives  at  laft,  under  the  head  of  the  os  humeri,  a large 
branch,  which  paffes  almoft  tranfverfely  round  the  neck  of 
that  bone,  from  behind  inward,  and  from  within  forward, 
coming  from  the  mufcles  on  the  outfide  of  the  fcapula,  particu- 
larly the  deltoides,  and  communicating  with  the  vense  fcapu- 
lares  externte.  This  branch  may  be  named  venei  fub-humeralis 
or  articularis , as  the  artery  is  which  lies  both  in  the  fame  place'; 
both  of  them  having  much  the  fame  courfe. 

This  articular  vein  receives  two  principal  branches  ; one  of 
which  runs  along  the  infide  of  the  bone,  from  which,  and  from 
the  periofteum,  it  gets  fmall  veins.  The  other  lies  at  the  mid- 
dle of  the  arm  betweeen  the  bone  and  the  biceps,  and  commu- 
nicates with  the  cephalica. 

The  bafilic  vein  having  reached  the  fide  of  the  head  of  the 
os  humeri,  terminates  in  the  trunk  of  the  vena  axillaris,  which 
may  be  confidercd  as  a continuation  of  it. 

The  antients  termed  the  bafilic  vein  of  the  right  arm  the 
vein  of  the  liver , or  vena  hepatica  brachii ; and  that  of  the  left 
;*rm,  the  vein  of  the  fpleen , or  vena  fplenica  brachii.  It  has 
fometimes  a double  termination,  by  a branch  of  communica- 
tion with  the  trunk  of  the  axillaris. 

Vena  cephalica.  The  vena  cephalica  receives,  at  the  extre- 
mity of  the  radius,  branches  which  ccrrelpond  with  thofe  of 
the  radial  artery.  Thefe  branches  form  numerous  areola*, 
which  communicate  freely  with  each  other. 

A particular  branch  comes  into  it,  which  runs  more  or  lets 
fuperfi  daily  between  the  thumb  and  metacarpus,  by  the  name  of 
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■cephalic  a poll  ids.  The  areolae  receive  branches  from  the  inter- 
offeous  mufcles  and  integuments,  and  communicate  with  the 
vena  falvatella. 

From  the  under  part  of  the  fore-arm  the  trunk  of  the  vein 
runs  along  the  radius  between  the  mufcles  and  integuments, 
receiving  branches  from  both  fides,  which  communicate  with 
other  branches  of  the  fame  vein,  and  with  fome  of  the  bafdica, 
forming  areolae  much  in  the  fame  manner  as  we  (hall  afterwards 
find  the  faphena  does  in  the  lower  extremity.  That  part  of 
the  vein  which  lies  on  the  fore-arm  may  be  looked  upon  as  a 
radialis  externa. 

Having  reached  a little  below  the  fold  of  the  arm,  it  re- 
ceives a large  branch,  which  may  be  called  mediana  cephalica. 
This  comes  up  obliquely  from  the  middle  of  the  fold  of  the 
arm,  under  the  integuments,  and  over  the  tendon  of  the  bi- 
ceps. Thefe  two  medianae  are  fent  off  in  an  angle,  the  apex 
of  which  is  turned  downward.  The  mediana  cephalica  fome-r 
times  receives  a long  branch  called  radialis  interna,  which  lies 
almcft  parallel  to  the  radialis  externa. 

The  two  median  veins  are  fent  off  from  a trunk  which  may 
be  called  mediana  major , or  longa,  to  diftinguifh  it  from  the  o- 
ther  two.  This  trunk  runs  up  from  the  fore-arm  between  the 
cephalic  and  bafdic  veins,  communicating  with  both  in  its  paf- 
fage  by  many  branches.  At  the  part  where  it  fplits  into  the 
two  branches  already  named,  a branch  opens  into  it  called  vena 
cubiti  profunda.  This  comes  from  the  neighbouring  mufcles,  af- 
ter having  communicated  with  the  other  veins  of  the  fore-arm. 

A little  below  the  external  condyle  of  the  os  humeri,  it  re- 
ceives a branch  pofteriorly,  which  comes  down  between  the 
mufculus  brachialis  and  the  upper  portion  of  the  fupinator 
longus,  alter  bending  between  the  os  humeri  and  ancomeus  ex- 
ternus,  and  communicating  with  fome  branches  of  the  bafdica. 

The  cephalica  runs  next  up  along  the  outer  edge  of  the  ex- 
ternal portion  of  the  biceps ; communicating  fevcral  times 
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with  the  vena  bafilica,  and  receiving  fmall  rami  on  each  fide, 
from  the  neighbouring  mufcles,  fat,  and  fkin.  Some  branches 
go  into  its  upper  part,  which  lower  down  were  fent  off  from 
its  trunk. 

It  runs  afterwards  between  the  deltoid  and  large  pecdoral 
mufcles,  communicating  in  its  paffage  with  a branch  called 
fmall  cephalic , and  terminates  in  the  vena  axillaris. 

Vena  axillaris.  This  vein,  formed  by  all  the  veins  from  the 
fuperior  extremity,  receives,  above  the  axilla,  the  venae  thora- 
cicae  ; one  of  which  is  fuperior,  called  alfo  mammaria  externa ; 
and  the  other  inferior.  It  likewife  receives  rami  from  the 
mufculus  fubfcapularis,  teres  major,  teres  minor,  fupra-fpi- 
natus,  latilhmus  dorfi,  ferratus  major,  pedlorales  minor  et 
major,  and  from  the  glands  of  the  axilla ; and  fometimes 
communicates  by  a fmall  branch  with  the  vena  bafilica. 

Afterward,  the  laid  veins  which  it  receives  are  the  mufcula- 
res,  which  come  from  the  middle  portion  of  the  mufculus  tra- 
pezius, from  the  angularis,  infra- fpinatus,  and  fubfcapularis  *, 
and  as  fomc  of  thefe  branches  came  from  the  fhoulder  exteri- 
orly, others  Interiorly,  the  venae  fcapulares  are  diftinguifhed 
into  external  and  internal. 

The  axillary  vein,  having  received  the  branches  mentioned 
above,  paffes  between  the  firll  rib  and  the  clavicle,  where  it 
gets  the  name  of  fubclavian  \ it  then  paffes  before  the  anterior 
portion  of  the  mufculus  fealenus  ; while  it  lies  in  the  neck,  it 
receives  the  branches  already  deferibed,  from  the  head,  neck, 
and  upper  part  of  the  thorax ; and  at  lad  meets  with  its  fel- 
low on  the  eppofite  fide,  to  form  the  vena  cava  fuperior, 

§ 4.  Veins  of  the  ’Thorax. 

Vena  pehloralcs  intern ee.  The  pectoralcs  internal,  are  fmall 

veins  difpofed  in  pairs  toward  the  right  and  left  fide,  behind 
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the  fternum  and  parts  near  it,  including  the  diaphragmatic^ 
fuperiores,  or  pericardio-diaphragmatioe,  medial!  inte,  mamma- 
rise  internee,  thymicae,  pericardia;,  and  gutturales  or  trachea- 
les. 

All  thefe  final!  veins  are  divided  into  right  and  left ; and 
ihefc  are  both  diftributed  much  in  the  fame  manner  ; but  they 
differ  in  their  terminations,  becaufe  of  the  inequality  in  the 
bifurcation  of  the  cava  fuperior. 

The  right  vena  mediaftina  opens  anteriorly  into  the  trunk 
of  the  fuperior  cava,  a little  above  the  termination  of  the  azy- 
gos 5 the  left  goes  into  the  fubclavian. 

« 

The  right  fuperior  diaphragmatica,  or  pericavdio-diaphrag-' 
matica,  goes  anteriorly  to  the  union  of  the  two  fubclavian 
veins,  or  beginning  of  the  fuperior  cava  •,  and  is  formed  by 
feveral  branches  from  the  upper,  fore,  and  back  parts  of  the 
pericardium,  communicating  with  thofe  of  the  left  diaphrag- 
matica, and  accompanying  the  nerve  of  the  fame  name.  The 
left  fuperior  diaphragmatica  goes  into  the  left  fubclavian  a lit- 
tle below  the  termination  of  the  mammaria. 

The  right  internal  mammaria  ariles  from  the  upper  and 
back  part  of  the  re£!i  mufcles  of  the  abdomen  ; here  it  com- 
municates with  the  epigaftric  vein  by  feveral  fmall  branches. 

i 

It  paffes  afterwards  into  the  thorax  under  the  cartilage  of  the 
lad  true  rib,  and  receives  fmall  branches  from  the  mediafti- 
num,  while  others  Come  through  the  integuments  from  be- 
tween the  ribs.  At  the  upper  furface  of  the  diaphragm  it 
receives  a branch  which  communicates  with  the  diaphragma- 
tic veins.  The  trunk  thus  formed,  runs  up  within  the  thorax, 
behind  the  cartilages  of  the  ribs,  near  the  edge  of  the  ftefnum, 
in  company  with  the  artery  of  the  fame  name  ; and  terminates 
at  laft  in  the  beginning  of  the  vena  cava  fuperior,  but  fre- 
quently in  the  fubclavian  vein. 

The  left  internal  mammaria  terminates  anteriorly  in  the 
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left  fubclavian,  oppofite  to  the  cartilage  or  anterior  extremity 
of  the  firft  true  rib. 

The  right  vena  thymica,  when  it  terminates  feparately, 
goes  into  the  union  of  the  two  fubclavise ; and  when  it  is 
wanting,  the  thymus,  from  whence  it  takes  its  name,  fends 
branches  to  the  gutturalis  or  fome  other  neighbouring  veim 
The  left  vein  of  the  fame  name  goes  to  the  left  fubclavian,  al- 
moft  oppofite  to  the  fternum. 

The  right  pericardia  feems  to  go  rather  into  the  termina- 
tion of  the  right  fubclavian,  than  to  the  trunk  of  the  fuperior 
cava ; but  in  this  there  are  many  varieties.  It  comes  from  the 
upper  fide  of  the  pericardium,  and  other  neighbouring  parts. 
The  left  pericardia  goes  fometimes  into  the  left  fubclavian,  be- 
fore the  mammaria  j and  fometimes  into  the  mammaria  or 
diaphragmatica  fuperior  on  the  fame  fide. 

The  right  gutturalis  or  trachealis  goes  into  the  upper  part  of 
the  union  of  the  fubclaviae,  above  the  mammaria  of  the  fame 
fide,  fometimes  more  backward,  and  fometimes  into  the  fub- 
clavia.  It  comes  from  the  glandulae  thyroidaeae,  trachea  arte- 
ria,  mufeuli  fterno-hyoidaei,  thymus,  and  glandulae  bronchia- 
les.  It  communicates  by  lateral  branches,  more  or  lefs  contort- 
ed, with  the  internal  jugular  vein  ; and  fometimes,  by  another 
branch,  with  a fmall  vein,  which  the  internal  jugular  receives 
from  the  glandula  thyroides.  The  left  gutturalis  goes  into  the 
upper  or  pofterior  part  of  the  left  fubclavian  near  its  termi- 
nation. 

The  fmalleft  internal  pedtoral  veins  do  not  always  terminate 
feparately,  but  have  fometimes  a fmall  common  trunk,  efpe- 
eially  on  the  right  fide  ; and  of  all  thefe  fmall  veins,  the  mam- 
maria interna  is  the  moft  confiderable. 

Venn  azygos , and  verue  intercojlales . The  vena  azygos,  or 
fine  pari,  is  very  confiderable,  and  arifes  from  the  lower  nde 
sf  the  thorax  internally. 

For  at  the  back  part  of  the  diaphragm,  it  communicates,  by 
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a very  fenfible  anaftomofis,  fometimes  with  the  vena  renalis, 
fometimes*  with  a neighbouring  lumbar  vein,  fometimes  im- 
mediately with  the  trunk  of  the  cava  inferior,  and  fometimes 
otherwife. 

Window  has  feen  this  vein  extremely  large,  refembling  the 
trunk  of  the  inferior  cava,  from  the  origin  of  the  renales  to 
the  diaphragm  ; the  true  cava  being  through  all  this  fpace  ve- 
ry narrow,  or  of  the  fize  of  an  ordinary  azygos. 

From  the  left  fide  of  the  thorax  it  runs  acrofs  the  fpine,  and 
afterwards  afcends  on.  the  right  fide  of  the  vertebra  dorfi  and 
aorta,  and  before  the  intercoflal  arteries. 

At  the  top  of  the  thorax  it  is  bent  forward  over  the  origin 
of  the  right  lung  ; forming  an  arch  which  fuvrounds  the  great 
pulmonary  velfels  on  that  fide,  as  the  arch  of  the  aorta  does 
thofe  of  the  left  fide,  with  this  difference  only,  that  the  cur- 
vature of  the  azygos  is  almoft  directly  forward,  whereas  that 
of  the  aorta  is  oblique.  It  opens  pofleriorly,  a little  above  the 
pericardium,  into  the  top  of  tire  fuperior  cava. 

To  the  above  defcription  of  tfcis  vein  we  nray  add  the  fol- 

The  azygos  begins  at  the  under  part  of  the  thorax,  receives 
a large  branch,  which  perforates  the  mufcles  of  the  abdomen  : 
after  having  been  ramified  between  their  different  planes,  it 
communicates  with  the  like  ramifications  of  the  laft  or  two  laft 
intercoflal  veins. 

Sometimes  it  receives  the  vena  diaphragmatica  inferior,  and 
alfo  a branch  formed  by  the  firft  venae  lunrbares  dextrae. 

Tlrefe  communications  between  the  laft  intercoflal  and  firft 
lumbar  veins  are  very  irregular,  being  fometimes  by  a feries 
of  oppofite  angles,  fometimes  by  areolae,  fometimes  by  a re- 
ticular texture,  &c.  Sometimes  the  extremity  of  the  vena  a- 
zygos  communicates  either  mediately  or  immediately  with  the 
vena  adipofa,  and  even  with  the  vena  fpermatica. 
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The  azygos  receives  likewife  the  left  intercoftal  veins,  but 
feldom  the  whole  number;  for  the  fuperior  veins  go  com- 
monly into  the  left  fubclavian,  by  a vein  fomewhat  fimilar  ,to 
the  azygos,  but  much  fmaller.  The  inferior  intercoftal  veins,, 
to  the  number  of  fix  or  feven,  more  or  lefs,  run  over  be- 
tween the  aorta  and  vertebrae  ; from  the  fubftance  of  which,, 
and  from  the  oefophagus,  they,  receive  capillary  twigs  in  their 
way  to  the  azygos. 

Sometimes  the  lower  left  intercoftals  pais  into  a common 
trunk;  which  runs  up  along  the  left  fide  of  the  vertebrae,  and 
then  croftes  over  behind  the  aorta  to  open  into  the  azygos. 
Sabbatier  calls  this  trunk  the  demi  azygos. 

There  is  fometimes  an  entire  azygos  on  the  left  fide,  which 
opens  into  the  a'rch  of  the  ordinary  azygos. 

As  the  azygos  runs  up  in  the  right  fide  of  the  thorax,  it  re- 
ceives the  inferior  intercoftal  veins  on  that  fide,  one  coming 
from  each  feries  of  intercoftal  mufcles.  Thefe  veins  run  along 
the  lower  edges  of  the  ribs,  after  having  perforated  the  muf- 
cles by  branches  which  comr  from  the  pofterior  and  externa! 
part  of  the  thorax. 

They  communicate  with  the  venae  thoracicae,  and  moft 
commonly  with  the  mammaria  interna ; and  laftly,  more  or 
lefs  with  each  other,  by  perpendicular  branches,  near  the  po- 
fterior extremities  of  the  ribs. 

Afterwards  the  azygos  admits  into  the  extremity  of  the  arch 
which  it  forms  before  it  terminates,  a trunk  common  to  two 
or  three  fmall  veins,  called  intercojlaks  fuperhres  dcxtr<e , which 
bring  back  the  blood,  from  the  firft  three  feries  of  intercoftal 
mufcles,  and  from  the  neighbouring  part  of  the  pleura. 

Thefe  intercoftal  veins  communicate  with  other  branches 

i ' 

which  come  through  the  intercoftal  mufcles  from  the  ferratus 
fuperior  pofticus,  ferratus  major.  See.  and  they  run  along  the 
interftices  between  the  ribs,  communicating  with  the  vena; 
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They  likewife  take  in  branches  from  the  vertebral  mufcles 
and  canal  of  the  fpine,  where  they  communicate  with  the  ve- 
nal- circles  or  finufes,  which  bring  back  the  blood  from  the 
medulla  fpinalis. 

Laftly,  the  vena  azygos  receives  two  or  three  fmall  veins 
into  the  top  of  the  arch,  one  of  which  comes  from  the  afpera. 
arteria  ; the  others  partly  from  the  afpera  arteria,  and  partly 
from  the  bronchia,  by  die  name  of  vena  broncbiales,  accompa- 
nying the  ramifications  of  the  brond  ial  artery.  It  opens  at 
lull  into  the  back  part  of  the  fuperior  cava,  a little  above  the 
pericardium. 

Vena  fubclaviana.  The  fubclavian  vein  is  formed  chiefly  by 
veins  from  the  head,  neck  and  arms.  It  pafles  over  the  infer- 
tion  of  the  anterior  .fealenous  mufcle,  between  the  clavicule 
and  firft  rib. 

The  right  fubclavian,  which  is  the  fhorteft  ofthe  two,  com- 
monly receives  four  capital  branches,  viz.  the  jugularis  exter- 
na, jugularis  interna*  vertebralis,  and  axillaris,  of  which  lalt 
the  fubclavian  may  be  looked  upon  as  a continuation. 

The  left  fubclavian  being  longer  than  the  right,  becaufe  the 
vena  cava,  into  which  both  open,  lies  in  the  right  fide  of  the 
thorax,  receives  firft  the  four  capital  branches,  correfponding 
with  thofe  already  mentioned,  as  going  into  the  right  fubcla- 
vian.  Next  to  thefe,  it  receives  a vein,  fomewhat  iimilar  to 
the  vena  azygos,  called  intercojlalis  fuperior , which  is  formed 
of  branches  coming  fometimes  from  five  or  fix  of  the  fuperior 
intercollal  mufcles,  &c.  thefe  communicate  with  the  other 
intercoftals.  The  intercoftalis  fuperior  receives  the  left  bron- 
chial vein.  The  fubclavian  receives  alfo  the  fmall  veins  cor- 
refponding with  thofe  of  the  right  fide,  going  into  the  trunk 
of  the  fuperior  cava,  viz.  the  mediaftina,  pericardia,  dia- 
p.hragmatica  fuperior,  thymica,  mammaria  interna,  and  tra- 
chealis.  And  befides  all  thefe,  it  receives  the  termination  of 
the  thoracic  'du£i,  to  be  afterwards  deferibed, 
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After  admitting  the  branches  mentioned  above,  the  two  ve- 
n?e  fubclavianae  unite  at  the  upper  end  of  the  thorax,  near 
the  cartilage  of  the  firft  rib,  and  form  the  vena  cava  fuperior, 
which  receives  the  vena  azygos,  and  runs  down  about  an  inch, 
fomewhat  inclining  to  the  right  fide ; at  this  part  it  enters  the 
pericardium,  and  defcends  nearly  in  a direft  courfe  for  about 
two  finger’s  breadth,  in  an  ordinary  fized  perfon,  being  fitu- 
ated  on  the  right  fide  of  the  aorta,  but  a little  more  anterior- 
ly. It  opens  at  laft  in  the  upper  part  of  the  right  auricle. 

■ . . , . ; t-  1 


§ 5 • ^ eins  °f  Cbylopoietic  and  ajjijlant  Chylopoietic  Vifcera. 

Vena  mefaraica  minor , or  heemorrhoidalls  intertia.  The  blood 
fent  out  by  the  cteliac  and  two  mefenteric  arteries  is  returned 
by  veins,  which,  as  in  other  parts  of  the  body,  are  much  lar- 
ger then  the  arteries. 

A branch  runs  up  from  the  return  and  left  portion  of  the 
colon.  The  beginning  of  this  branch  communicates  with  other 
haemorrhoidal  veins  at  the  end  of  the  re&um.  The  ramifica- 
tions of  this  vein  are  very  numerous,  furrounding  the  intef- 
tines,  and  forming  arches  like  thofe  of  the  arteries.  It  feems 
likewife  to  communicate  by  fome  capillary  twigs  with  the  left 
fpermatic  vein. 

This  vein  has  been  named  heemorrhoidalls  ^ from  the  tumours 
called  heemorrhoides , which  are'  often  found  at  its  beginning 
next  the  anus.  The  word  interna  is  added  to  diftinguifh  it 
from  the  htemorrhoidalis  externa,  which  goes  to  the  ver.n  hy- 
pogaftrica,  but  communicates  with  the  interna  by  capillary 
ramifications.  The  name  of  mc/araica  minor  agrees  to  it  very 
well,  becaufe  of  its  fituation  with  refpeft  to  the  inferior  me- 
fenteric  artery,  which  is  alfo  lefs  than  the  fuperior. 
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After  returning  the  blood  from  the  parts  already  mentioned, 
it  unites  with  a part  of  the  branch  defcending  from  the  left 
part  of  the  arch  of  the  colon.  This  is  formed  by  many  ramifi- 
cations which  communicate  with  a branch  of  the  great  mefa- 
raica,  with  the  ramifications  of  the  gaftro-epiploica.  finiftra,  and 
with  thofe  of  the  neighbouring  epiploica. 

At  a fmall  diltance  from  its  termination,  it  receives  from 
the  duodenum  a vena  duodenalis,  which  is  fometimes  more 
eonfiderable  than  one  which  pafles  into  the  great  trunk  of  the 
vena  portae. 

The  fmall  m.efaraic  vein  is  one  of  the  three  principal  branch- 
es of  tire  vena  portae,  opening  commonly  into  the  termination 
of  the  vena  fplenica,  and  fometimes  into  the  beginning  of  the 
great  trunk  of  the  vena  portae. 

Vena  fplenica.  The  fplenic  vein  is  one  of  the  three  great 
branches  of  the  vena  portae,  and  may  be  faid  in  fome  meafure 
to  be  a fubordinate  trunk  of  that  vein.  It  runs  tranfverfely 
from  the  left  to  the  right  fide,  firft  along  the  lower  fide  of  the 
pancreas,  near  the  pofterior  edge,  and  then  under  the  duo- 
denum. ' 

In  this  courfe  it  receives  feveral  veins,  viz.  the  vena  coro- 
naria  ventriculi,  pancreaticae,  gaftrica,  or  gaftro-epiploica  fi- 
niftra,  and  epiloica  finiftra.  It  likewife  often  receives  the  hae- 
morrhoidalis  interna,  already  defcribed. 

The  vena  fplenica  begins  by  branches  which  run  in  a wind- 
ing courfe,  after  running  through  the  whole  length  of  the 
fpleen,  almoft  in  the  fame  manner  as  the  fplenetic  artery.  It 
• is  into  the  moft  pofterior  of  thefe  branches  that  the  veins  are 
received  from  the  great  extremity  of  . the  ftomach,  formerly 
known  by  the  name  of  vafa  brevia,  which  communicate  with 
the  coronaria  ventriculi  and  gaftrica  finiftra. 

In  its  paffage  it  receives,  at  the  fmall  extremity  of  the  pan- 
creas, a vein  called  epiploica  finiflra , becaufe  it  comes  from  the 
left  fide  of  the  omentum,  where  it  communicates  with  the  hae- 
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monhoidalis  interna.  When  this  vein  is  wanting,  the  branch 
of  the  leit  gaftrica  fupplies  its  place.  It  fometimes  goes  to 
the  moft  anterior  branch,  which  the  fplenica  receives  from 
the  fpleen. 

The  left  gaftric  or  gaftro-epiploic  vein,  coming;  from  the 
•convex  fide  of  the  great  extremity  of  the  ftomach,  goes  into 
the  left  extremity  of  the  pancreas. 

In  its  paflage,  it  receives  feveral  branches  from  both  fides 
of  the  ftomach,  which  are  diftnbuted  by  numerous  ramifica- 
tions, forming  many  areola;,  and  communicating  with  the 
branches  of  the  coronaria  ventriculi. 

The  venae  pancreaticae  are  feveral  fmall  branches  fent  into 
the  fplenica  from  the  under  edge  of  the  pancreas.  There  are 
other  fmall  pancreatic  veins  which  do  not  open  into  the  fple- 
nica, as  will  be  found  in  the  defeription  of  the  gaftro-colica, 
.one  of  the  branches  of  the  great  mefaraic  trunk. 

The  coronaria  ventriculi,  lb  called  becaufe  it  furrounds 
more  or  lefs  the  upper  orifice  of  the  ftomach,  runs  along  the 
fmall  arch  of  that  vifeus  from  the  pylorus,  where  it  joins  and 
becomes  continuous  with  the  vena  pylorica.  In  its  pafiage,  it 
receives  feveral  rami  from  the  fides  of  the  ftomach,  which 
there  form  numerous  areolae,  and  communicate  witli  the  veins 
of  the  great  arch. 

It  terminates  very  often  in  the  beginning  of  the  fple- 
nica, and  fometimes  in  the  left  fide  of  die  beginning  of  the 
great  trunk  of  the  vena  portae,  behind  the  hepatic  artery  ; and 
in  that  cafe  it  is  the  mod  confiderablc  of  all  the  fmall  veins 
that  go  into  the  great  trunk. 

Vena  mefaraica  major . The  blood  is  returned  from  moft  of 
the  branches  of  the  fupericr  mefenteric  artery  by  a vein  called 
mefaraica  or  mefaraica  major , which  runs  up  to  the  inferior 
vena  portae,  and  appears  in  fome  meafure  to  form  it.  As  it 
runs  along  it  forms  an  arch  almoft  like  that  of  the  artery, 
which  is  likewife  ramified  on  bodi  the  concave  and  convex 
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tides  ; but  not  fo  regularly  : returning  the  blood  from  the  final! 
inteftines,  the  ctecum,  and  right  portion  of  the  colon. 

Into  the  concave  fide  of  the  mefarais  vein,  pafies  a branch 
called  by  Riolan  vena  ctecalisy  which  runs  from  the  beginning 
of  the  colon,  eroding  one  of  the  branches  of  the  fuperior  me- 
fenteric  artery. 

This  csecal  vein  is  formed  by  two  arches,  the  uppermoft  of 
which  communicates  with  the  lower  branch  of  the  vena  gaftro- 
colica ; the  other  receives  ramifications  from  the  inteftinum 
caecum  and  appendicula  vermiform  is,  and  communicates  be- 
low with  other  branches  of  the  great  mefaraic  vein. 

Afterwards  the  trunk  of  the  mefaraica  pafies  over  the  fu- 
perior mefenteric  artery,  to  which  it  adheres  very  clofely ; but 
previous  to  this  it  receives  feveral  branches  into  the  convex  fide 
of  its  arch  almoft  in  the  fame  manner  with  the  artery  but 
with  this  difference,  that  frequently  tire  branches  do  not  end 
immediately  in  the  vein  in  fo  great  numbers  v and  each  of 
them  is  formed  by  many  more  ramifications. 

The  trunk  of  tire  great  nrefaraie  vein  receives  fometimes  op~ 
pofite  to  the  gaftrica,  a particular  branch  from  the  omentum, 
called  epiploica  dextra.  But  almoft  inrjrrediately  after  it  defeends 
over  the  mefenteric  artery,  it  gets  the  addition  of  two  large 
branches  very  near  each  other,  which  pafs  behind  and  under 
the  artery,  coming  from  the  jejunum  and  part  of  the  ilium  by 
numerous  ramifications,  which  form  arches  and  areolae  like 
thofe  of  the  artery. 

The  trunk  of  the  great  mefaraic  vein  running  farther,  re- 
ceives a vein  which  may  be  called  gajlro-colica ; this  is  formed 
of  two  branches,  one  fuperior,  the  other  inferior. 

The  fuperior  branch  of  the  vena  gaftro-colica  receives  the 
gaftrica,  or  gaftro-epiploica  dextra,  which  comes  from  the 
great  curvature  of  the  ftomach,  communicating  with  the  gaf- 
trica finiftra.  It  alfo  admits  fmall  veins  from  the  head  of  the 
pancreas'.  In  its  pafiage,  it  gets  likewife  branches  from  the 
' • ' - ftomach. 
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ftomach  and  omentum,  and  communicates  with  the  pylorica, 
coronaria  ventriculi,  &c.  and  fometimes  it  receives  the  pylo- 
rica. 

. ' '• - ' -t  - » » 

The  inferior  branch  of  the  vena  gallro-colica,  wliich  may  be 
called  colica  dextra , comes  from  the  upper  part  of  the  colon, 
and  then  from  the  right  portion  of  that  intefline,  where  it  is 
divided  archways,  and  communicates  with  the  great  branch  of 
the  colica  anterior,  and  with  a branch  of  the  vena  cselicalis. 

The  lalt  particular  branch  running  into  this  trunk  is  called 
by  Riolan  vena  colica.  It  opens  into  the  anterior  part  of  the 
trunk,  before  it  joins  the  artery,  and  comes  directly  from  the 
middle  of  the  colon  \ and  here  it  is  formed  of  branches  from 

i , 

the  right  and  left,  which  communicate  with  others  by  arches. 
On  the  left  fide  it  communicates  with  the  fuperior  or  def- 
cending  branch  of  the  hsemorrhoidalis,  and  on  the  right,  with 
the  former  branch  of  the  meferaica. 

The  vein,  after  having  been  diftributed  like  the  artery,  runs 
through  thofe  parts  of  the  mefentery  and  mefocolon  which  be- 
long to  the  fmall  inteflines,  the  caecum,  and  right  portion  of 
the  colon  ; it  pafles  next  over  the  trunk  of  the  arteries,  receiv- 
ing in  its  way  the  fplenic  vein,  and  terminates  at  laft  in  the 
vena  portae. 

The  vena  portae  inferior  appears  to  be  a continuation  of  the 
trunk  of  the  vena  meferaica  major.  1 he  fplenica  is  a capital 
branch  of  that  trunk  ; and  the  hsemorrhoidalis  interna  has 
fometimes  a common  termination  with  the  fplenica,  and  fome- 
times is  no  more  than  a branch  of  that  vein.  In  fome  fubjects 
the  meferaica  major  and  fplenica  appear  to  end  by  an  equal  u- 
nion  in  the  trunk  of  the  inferior  vena  portse,  and  in  others  the 
hemorrhoidalis  ends  in  the  very  angle  of  that  union. 

Vena  porta.  The  inferior  vena  portae,  after  being  formed 
of  the  fplenic  and  mefenteric  veins,  receives  into  its  trunk  fe- 
veral  fmall  rami,  which  are  commonly  the  venae  cyflicae,  he- 
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patica  minor,  pylorica,  duodenalis,  and  fometimes  the  gaftri- 
ca  dextra,  and  coronaria  ventriculi. 

All  thefe  fmall  veins  fometimes  end  feparately  ; and  fome- 
times part  of  them  go  into  the  vena  portae  by  fmall  common 
trunks.  It  fometimes  happens  that  feveral  of  them  do  not  go 
immediately  into  the  trunk  of  the  vena  portae,  but  into  one  of 
the  branches  which  form  it. 

The  trunk  compofed  of  the  two  mefenterics  and  fplenic 
veins,  palling  on,  receives  the  vena  galtrica,  or  gaftro-epiploica 
dextra,  and  the  coronaria  ventriculi,  but  thefe  often  go  into 
fome  of  the  larger  branches. 

The  duodenal  vein,  commonly  called  vena  intejlinalis , goes 
into  the  great  trunk  near  the  cylticae,  and  fometimes  into  the 
fmall  common  trunk  of  thefe  veins.  It  comes  chiefly  from 
the  inteftinum  duodenum,  and  receives  likewife  fome  rami 
from  the  pancreas.  There  is  another  vein  called  alfo  duodena- 
iisf  which  terminates  in  the  gaflrica  of  the  fame  fide.  i 

The  vena  pylorica  terminates  in  the  great  trunk,  almoft  op- 
pofite  to  the  end  of  the  cyfticas,  and  fometimes  goes  into  the 
right  gaflrica.  It  paffes  over  the  pylorus  from  the  fhort  arch 
of  the  ftomach,  where  it  is  joined  by  anaftomofis  with  the  co- 
ronaria ventriculi. 

The  cyftic  veins  run  along  the  veficula  fellis  from  its  bot- 

i 

tom  to  its  neck  ; and  as  they  are  commonly  no  more  than  two 
in  number,  they  are  called  cyjiiae  gcmclla a name  given  like- 
wife to  the  arteries  which  accompany  them.  They  go  into 
the  right  fide  of  the  great  trunk  near  its  end,  fometimes  fepa- 
rately, fometimes  by  a fmall  and  very  fhort  common  trunk. 

1 he  fmall  hepatic  vein  is  commonly  a branch  of  one  of  the 
Cyfticse,  or  of  their  common  trunk. 

The  large  trunk  of  the  vena  portae  inferior  or  ventralis,  is 
lituated  under  the  lower  or  concave  fide  of  the  liver,  and  join- 
ed by  an  anaftomofis  to  the  finus  of  the  vena  porta:  hepatic.', 
between  the  middle  and  right  extremity  of  that  finus,  and  co  - 
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kquently  at  a good  diftance  from  the  left  extremity.  From 
thence  it  runs  up  a little  obliquely  from  left  to  right,  behind  or 
under  the  trunk  of  the  arteria  hepatica,  its  length  being  about 
five  finger’s  breadth. 

At  the  head  of  the  pancreas,  this  trunk  may  be  faid  to  begin 
by  the  three  branches  already  deferibed. 

The  laft  portion  of  this  vein  may  be  termed  vena  porta  hepa- 
tic a,  luperior  or  minor,  the  trunk  of  which  is  commonly 
known  by  the  name  of  finus  vena  portarum.  The  other  por- 
tion may  be  called  vena  porta  ventralis , inferior  or  major. 

1 he  vena  portae  may  be  confidered  as  made  up  of  two  large 
-veins,  joined  aimoft  endways  by  their  trunks,  from  each  of 
which  the  branches  and  ramifications  go  out  in  contrary  or 
oppofite  diredlions.  One  of  thefe  parts  comes  from  the  fto- 
mach  and  inteftines,  with  the  fpleen  and  pancreas,  and  has 
been  already  deferibed  ; the  other  goes  to  the  liver. 

§ 6.  Veins  of  the  inferior  Extremities. 

The  blood  is  returned  from  the  inferior  extremities  by  a fu- 
perficial  and  deep  fet  of  veins,  in  a manner  fomewhat  fimilar  to 
that  which  we  have  deferibed  in  the  fuperior  extremities.  Of 
the  fuperficial  veins  we  find  one  called  faphena  major,  and  an- 
other called  faphena  minor.  The  deep  veins  have  the  fame 
names  with  the  arteries  which  they  accompany. 

Vena  faphena  major.  This  begins  at  the  great  toe,  then  runs 
between  the  firfl  two  metatarfal  bones,  irregularly  under  the 
Ikin  towards  the  inner  ankle. 

At  the  great  toe  it  receives  a kind  of  tranfverfe  arch  over 
the  metatarfus,  which  communicates  by  feveral  branches  with 
an  arch  lying  on  the  joint  of  the  tarfus,  and  gets  others 
from  the  toes.  This  arch  receives  likewife  another  branch, 
which  runs  down  behind  the  outer  ankle,  having  communi- 
oated  with  the  vena  tibialis  externa. 
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Under  the  inner  ankle,  it  receives  a branch  inward  and  for- 
ward, which  runs  under,  and  in  fome  meafure  accompanies, 
the  anterior  tibial  artery.  Interiorly,  it  receives  another 
branch  at  the  fame  place,  which  paffes  up  bom  the  foie  of 
the  foot,  communicating  with  the  external  tibial  vein  by  irre- 
gular arches.  This  in  its  paflage  receives  branches  from  the 
•toes. 

At  the  lower  part  of  the  tibia,  the  faphena  receives  a con- 
fiderable  branch,  which  runs  obliquely  from  the  outer  ankle, 
being  formed  of  feveral  rami,  which  communicate  with  each 
other,  and  with  the  trunk  of  the  faphena. 

A little  higher,  it  likewife  receives  from  the  fore-part  of 
the  tibia  fome  branches  coming  from  the  periofteum  and 
bone,  and  communicating  with  other  branches  to  be  de- 
fer ibed. 

Afterwards  the  trunk  of  the  great  faphena  runs  upon  the 
inGde  of  the  tibia,  lying  always  near  -the  Ikin  ; at  the  middle  of 
the  tibia,  a vein  forms  an  arch  which  communicates  at  both 
ends  with  the  trunk  of  the  large  vein.  A branch  running  up 
from  the  outer  ankle  along  the  integuments  of  the  tibia,  and 
communicating  with  the  faphena,  paffes  into  this  arch.  At 
the  upper  part  of  the  bonej  it  receives  branches  forward,  out- 
ward, and  backward. 

The  anterior  branches  come  from  the  integuments  on  the 
upper  part  of  the  leg  ; the  poflerior,  from  thofe  which  cover 
the  gaftrocnemii,  and  communicate  with  the  little  faphena ; 
and  the  external  branches  come  from  the  fat  and  integuments. 

From  the  leg  the  faphena  paffes  along  the  infide  of  the  knee 
and  afterwards  along  the  thigh,  as  far  as  the  middle  of  the  far- 
torius  mufcle ; and  here  it  receives  from  the  fame  fide  feveral 
branches,  which  in  their  paflage  communicate  with  each  o- 
.ther. 

The  vena  faphena  paffes  afterward  to  the  forepart  of  the 
thigh,  having  been  covered  in  all  its  paflage  by  Ikin  and  fat 
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only.  At  the  groin  it  receives  branches  from  the  inguinal 
glands  and  neighbouring  parts  : thefe  form  free  communica- 
tions with  each  other.  It  opens  at  laft  into  the  top  of  the  fe- 
rnoral  vein. 

Vena  faphena  minor.  The  vena  faphena  minor  returns  the 
blood  from  the  outer  fide  of  the  foot  by  many  fmall  branches, 
which  communicate  freely  with  each  other.  From  this  part 
it  runs  up  on  the  outfide  of  the  tendo  Achillis  j and  next  be- 
tween the  gaftrocnemius  externus  and  fkin.  . 

Immediately  above  and  below  the  ham,  this  vein  receives 
branches,  which  likewife  communicate  with  each  other,  and 
with  the  faphena  major. 

At  the  ham,  a branch  forms  a communication  between  it 
and  the  crural  vein,  receiving  fmall  anaftomofing  branches 
in  its  afcent.  It  terminates  at  laft  a little  above  the  ham  in 
the  trunk  of  the  vena  poplitea. 

Vena  tibialis  anterior.  From  the  extremities  of  the  anterior 
tibial  artery,  the  correfponding  vein  returns,  firft  by  a number 
of  origins  : but  thefe,  at  the  bottom  of  the  leg,  unite  into  one 
trunk ; which,  however,  foon  fplits  again  into  two  or  three 
branches,  that  furround  the  artery  at  different  diftances  by 
fmall  communicating  circles.  A particular  branch  which 
communicates  with  the  vena  tibialis  poftericr,  perforates  the 
interoffeous  ligament  from  behind  forward,  and  opens  into 
the  trunk  of  the  vein  at  the  bottom  of  the  leg. 

At  the  upper  end  of  the  leg  the  vein  receives  fmall  fuperfi- 
cial  branches  from  the  head  of  the  tibia  and  fibula,  which 
come  from  the  joint  of  the  knee,  communicating  there  with  la- 
teral branches  of  the  vena  poplitea.  It  then  perforates  the 
head  of  the  interoffeous  ligament,  and  terminates  in  the  vena 
poplitea. 

Vena  tibialis  pojlerior.  From  the  foie  of  the  foot  the  venae 
plantares  return  after  being  formed  of  feveral  tranfverfe  arch- 
es, which  communicate  with  each  other  and  with  the  faphena, 
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and  receive  ramifications  from  the  toes,  nearly  in  the  fame 
manner  as  the  arteria  plantaris. 

The  venae  plantares  form  a trunk,  which  pafles  on  the  in- 
fide  of  the  os  calcis,  and  then  behind  the  inner  ankle  as  high 
as  the  ham.  At  the  lower  part  of  the  leg,  it  communicates 
with  a tranfverfe  branch  of  the  faphena,  and  with  the  anterior 
tibial  vein,  in  the  manner  already  defcribed ; then  receives 

t 

branches  from  the  mufculus  tibialis  pofticus  and  the  long  flexr 
ors  of  the  toes. 

Afterward  the  pofterior  tibial  vein  runs  up  between  the  fo- 
leus  and  tibialis  pofticus,  receiving  branches  from  each  of 
them.  It  is  formed  fomewhat  in  the  fame  manner  as  the  ti- 
bialis anterior,  of  two  or  three  branches,  which,  as  they  run, 
furround  the  correfpondi'ng  artery,  by  fmall  communicating 
circles  formed  at  different  diftances. 

It  receives  near  its  termination  a branch,  called  furalis , 
from  the  gaftrocnemii  and  foleus  ; and  opens  at  laft  into  the 
vena  poplitea,  a little  lower  than  the  tibialis  anterior. 

Vena  perotuta.  The  vena  peronaea  is  likewife  double,  and 
fometimes  triple.  It  runs  up  on  the  infide  of  the  fibula,  al- 
moft  in  the  fame  direction  with  the  arteria  peronaea,  which  it 
likewife  furrounds  at  different  diftances,  by  communicating 
branches  after  the  manner  of  the  tibialis  pofterior,  and  like  it, 
ends  in  the  vena  poplitea. 

It  runs  up  from  the  foot  to  near  the  joint  of  the  knee,  com- 
municating feveral  times  with  the  tibialis  pofterior,  and  re- 
ceiving ramifications  from  the  neighbouring  portions  of  the 
mufculi  peronaei  and  long  flexors  of  the  toes. 

The  firft  of  thefe  communications  make  the  venae  plantares, 
in  fome  fubje£ts,  to  appear  rather  to  go  into  this  vein,  than  in- 
to the  tibialis  pofterior,  where  they  commonly  terminate. 

Vena  poplitea.  The  vena  poplitea,  formed  of  the  three  large 
veins  laft  defcribed,  but  appearing  to  be  a continuation  of  the 
tibialis  pofterior,  runs  up  immediately  behind  the  mufcle  of 
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the  fame  name  ; at  the  lower  part  of  which  it  receives  feveral 
ramifications  from  each  fide,  which  divide  and  unite  again  in 
different  ways  and  degrees  before  they  terminate. 

Near  the  internal  condyle  of  the  os  femoris,  the  poplitea  re- 
ceives fome  lateral  branches  from  the  extremities  of  the  neigh- 
bouring mufcles,  efpecially  thofe  of  the  femi-nervofus,  femi- 
membranofus,  See  A branch,  which  comes  off  from  the  trunk 
a little  way  below,  and  runs  along  the  peroneus  longus,  like- 
wife  goes  into  it. 

It  alfo  receives  feveral  other  branches  ; one  of  which  comes 
laterally  between  the  outer  condyle  and  the  biceps,  having  been 
ramified  in  the  fame  manner  with  the  artery.  Another  branch 
runs  up  on  theback-fide  of  the  gaftrocnemii  mufcles  from  the 
tendo  Achillis ; then  it  goes  forward,  receiving  ramifications 
from  the  beginning  of  thefe  mufcles.  And  now  running  up 
between  the  two  condyles,  it  receives  branches  from  the  flex- 
or mufcles  of  the  leg,  from  the  lower  and  pofterior  parts  of 
both  vafti,  and  from  the  fat  which  lies  above  the  interftice  of 
the  two  condyles.  A little  above  the  ham,  it  gets  the  name  of 
crural  vein. 

The  crural  vein  runs  up  between  the  biceps  and  other  flex- 
ors of  the  leg,  clofely  accompanied  by  the  crural  artery  ; be- 
tween which  and  the  inner  condyle  of  the  os  femoris  it  is  fi- 
tuated.  A little  above  the  ham  it  receives  the  vena  faphena 
minor  from  the  back  part  of  the  leg.  Near  about  the  fame 
place  the  crural  vein  fends  out  a branch  which  runs  up  on  the 
fide  of  the  trunk  covering  the  crural  artery,  as  high  as  the  up- 
per extremity  of  the  vaftus  internus,  where  it  is  again  united 
to  the  trunk  by  analtomofes ; but  fometimes  this  trunk  takes  its 
origin  in  the  upper  part  of  the  leg. 

It  has  the  name  of  vena fciatica  from  the  fciatic  nerve  which 
it  accompanies.  The  trunk  of  the  vein  runs  now  up  on  the 
thigh  behind  the  crural  artery,  till  it  gets  oppofite  to  the  tro- 
chanter minor,  where  it  receives  the  circumflexa  externa,  cir- 
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cumflexa  interna,  and  profunda  femoris  ; the  diftribution  of 
which  is  fimilar  to  that  of  the  correfponding  arteries.  In  this 
courfe,  other  fmall  veins  run  in  from  different  parts  of  the 
thigh;  but  thefe  have  no  particular  names. 

About  an  inch  below  Poupart’s  ligament,  the  crural  vein 
receives  the  faphena  major;  and  then  gets  branches  from  the  in- 
guinal glands,  the  mufculus  pe£tineus,  and  parts  of  generation. 
Thefe  are  termed puclica  externa , and  evidently  communicate 
with  internal  veins  of  the  fame  name.  After  this  the  trunk  of 
the  vein  goes  into  the  abdomen  under  Poupert’s  ligament,  on 

t 

the  infide  of  the  correfponding  artery. 


■§  7.  Veins  of  the  Pelvis . 

Venn  iliaca  externa.  After  the  crural  vein  gets  from  under 
Poupart’s  ligamentum,  it  is  called  vena  iliaca  externa  ; this  re- 
ceives -feveral  fmall  rami  from  the  neighbouring  lymphatic 
glands.  i 

On  the  infide,  after  it  gets  into  the  abdomen,  it  receives 
the  vena  epigaftrica  ; which  runs  down  along  the  back  part  of 
the  mufeuli  redti,  from  which  it  chiefly  comes ; but  receives 
alfo  branches  from  the  broad  mufcles  of  the  abdomen,  which 
penetrate  from  without  inwards  : hear  its  termination,  it  gets 
fmall  branches  from  the  conglobate  glands. 

The  beginning  of  the  vena  epigaftrica  runs  downward,  from 
the  ramifications  of  the  mammaria,  with  which  it  communi- 
cates, accompanying  the  epigaftric  artery.  At  the  infide  of 
the  epigaftric  vein,  a branch  is  fometimes  received  from  the 
mufculus  obturator  internus,  where  a communication  is  alfo 
made  with  the  vena  obturanix. 

Near  the  end  of  the  former  vein,  the  iliaca  externa  receives 
a branch  which  comes  down  along  the  infide  of  the  crifta  of 
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the  os  ilium  ; and  admits  others  on  each  fide,  from  the  late* 
ral  and  pofterior  and  lower  portions  of  the  mufeuli  abdominis, 
from  the  mufculus  iliacus,  &c.  So  that  the  external  iliac  vein, 
lying  on  the  pfoas  and  iliac  mufcles,  receives  almoft  the  fame 
branches  with  the  artery  of  the  fame  name,  and  follows  the 
fame  courfe. 

After  admitting  the  branches  already  mentioned,  the  trunk 
of  the  vein  joins  a large  vein  from  the  cavity  of  the  pelvis  cal- 
led vena  iliaca  interna , or  hypogajlrica. 

Vena  iliaca  interna.  The  hypogaftric  or  internal  iliac  vein, 
runs  behind  the  artery  of  the  fame  name,  making  the  fame 
kind  of  arch,  into  which  the  following  branches  open. 

Of  the  branches  which  form  the  hypogaftric  vein,  we  find 
firft  a large  branch  running  from  the  lower  part  of  the  os  fa- 
crum,  and  two  or  more  which  come  upward  through  the 
notch  of  the  os  ilium  from  the  buttocks,  anus,  neighbouring 
portion  of  the  mufculus  pedtineus,  and  from  the  external  parts 
of  generation,  nearly  in  the  fame  manner  with  the  artery 
which  accompanies  them. 

The  veins  that  come  from  the  anus,  are  termed  hautorrkoi- 
iales  externa ; and  thofe  that  come  from  the  parts  of  genera- 
tion, ppudicec  internee.  The  external  haemorrhoidales  communi- 
cate with  the  internal  veins  of  the  fame  name,  which  go  to 
the  vena  mefaraica,  one  of  the  branches  of  the  tvena  portte. 

The  hypogaftric  vein  receives  branches  which  come  into  the 
pelvis,  above  the  fuperior  fiicro-fciatic  ligament ; and  before 
they  come  in,  they  are  ramified  chiefly  upward  and  downward. 

Within  the  pelvis  it  receives  a large  branch  called  vena  cbtu- 
ratrix , which  comes  through  the  foramen  thyroideum  from 
the  obturator  mufcles,  addudtores  femoris,  and  neighbouring 
parts. 

The  vena  obturatrix,  after  it  perforates  the  mufcles,  receives 
branches  exteriorly  from  the  mufculus  iliacus,  the  fuperior  part 
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of  the  obturator  internus,  and  from  the  os  ilium,  near  its  fyrri-* 
phyfis  with  the  os  ifchium. 

Interiorly,  the  fame  obturator  vein  receives  another  branch* 
which  comes  from  the  ureters,  bladder,  and  internal  parts  of 
generation  in  both  fexes.  It  communicates  with  the  fperma- 
tic  veins,  and  is  more  confiderable  in  women  than  in  men. 

Into  the  pofterior  or  convex  part  of  the  drch,  the  iliac  vein 
receives  a branch  from  the  fuperior  lateral  part  of  the  os  fa- 
crum,  which  comes  from  the  mufculus  facer,  or  lower  part  of 
the  multifidus  fpinse,  and  other  mufcles  near  it,  and  from  the 
cavity  of  the  bone,  palling  through  the  firft  great  hole. 

A little  lower,  on  the  fame  fide,  it  receives  another,  which 
comes  much  in  the  fame  manner  with  the  former,  through  the 
fecond  hole, 

Into  the  external  lateral  part  of  the  fame  arch,  a little  ante- 
riorly, it  receives  a large  branch,  which  runs  behind  the  great 
fciatic  finus,  and  comes  from  the  mufculi  glutxi,  pyriformis, 
and  gemelli.  After  receiving  thefe  different  branches,  it 
joins  the  external  iliac  vein. 

, , \ 

V ena  iliaca  communis.  The  hypogaltric  vein,  running  up  in 
the  pelvis,  joins  the  external  iliac  to  form  the  common  ili- 
ac vein,  in  the  fame  manner  that  the  iliac  arteries  are  con- 
nected with  the  aorta  ; but  the  union  is  about  a finger’s  breadth 
lower  than  the  bifurcation  of  the  aorta. 

The  external  vein  in  adults  feems  to  be  in  a line  -with  the 
common  iliac,  and  the  hypogaftrica  only  a branch  ; but  in  the 
foetus  there  is  a confiderable  variation. 

Thefe  veins  follow  nearly  the  courfe  and  diflribution  of  the 
iliac  artei  ies,  except  that  the  hypogaffric  vein  does  not  receive 
the  vena  umbilicalis.  I he  external  iliac  veins  lie  more  or  lefs  on 
the  infide  of  the  arteries,  in  the  manner  already  laid  ; but  the 
hypogaftric  veins,  in  the  bottom  of  the  pelvis,  lie  almoft  be- 
hind the  artcries-on  the  fame  fide. 
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To  the  common  trunk  of  the  iliac  vein?,  and  fometimes  to 
the  origin  of  the  iliaca  externa,  a particular  branch  comes  in 
from  the  mufculus  pfoas,  iliacus,  and  quadratus  lumborum 
fome  of  which  communicate  with  the  laft  lumbar  vein. 

' i i ' 

* « 

§ 8.  Veins  on  the  Back-part  of  the  Abdomen  and  Loins . 

The  two  common  iliac  veins  unite  to  form  the  vena  ca- 
va. Into  this  union,  and  often  into  the  end  of  the  left  iliaca, 
the  vena  facra  goes  in,  having  accompanied  the  artery  of 
the  fame  name  in  its  diftribution  to  the  os  facrum,  to  the 
nerves  which  lie  there,  and  to  the  membranes  which  cover  both 
fides  of  that  bone. 

The  extremity  of  the  trunk  of  the  vena  cava,  lies  in  fome  fub- 
jetls  behind  the  origin  of  the  right  iliac  artery  •,  in  others,  it 
i*  the  left  iliac  vein  which  pafles  there,  and  confequently  crof- 
fes  the  right  iliac  artery.  The  cava  pafles  up  through  the  ab- 
domen on  the  forepart  of  the  lumbar  vertebrae,  and  on  the  right 
fide  of  the  aorta. 

It  receives  pofleriorly  the  venae  lumbaresj  which  commonly 
end  in  pairs,  in  the  fame  manner  as  the  corefponding  arteries 
go  out  from  the  aorta.  Thefe  may  be  divided  into  fuperior  and 
inferior  veins. 

Their  terminations  vary  in  different  manners.  Sometimes 
the  cava  receives  a branch  from  each  fide  below  the  firft  ver- 
tebra of  the  loins,  which,  like  a common  trunk,  receives  the 
lumbar  veins.  This  branch  communicates  with  the  azygos. 

Sometimes  a confiderable  branch  comes  into  the  lower  ex- 
tremity of  the  cava,  near  the  union,  chiefly  on  the  right  fide  *, 
which,  having  run  down  between  the  bodies  and  tranfverfe 
apophyfes  of  the  vertebrae,  receives  the  venae  lumbares,  and 
communicates  with  the^zygos. 
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Sometimes  a like  branch  goes  to  the  beginning  of  the  left 
vena  iliaca ; and  having  run  down  on  that  fide  in  the  fame 
manner,  admits  the  lumbares.  This  branch  likewife  commu- 
nicates with  the  azygos,  and  with  the  fuperior  or  defeending 
ramus  lumbaris. 

The  venae  lumbares  on  one  fide  communicate  by  tranfverfe 
branches  with  thofe  of  the  other  fide,  and  likewife  with  each 
other  by  branches  more  or  lefs  longitudinal.  The  fird  and 
fecond  often  go  to  the  azygos,  and  thereby  they  communicate 
with  the  intercodal  veins. 

The  lumbar  veins  come  from  the  mufcles  of  the  abdomen, 
quadratus  lumborum,  pfoas,  iliacus,  Sec.  and  they  receive 
fmall  branches  in  their  paiTage  from  the  fubdance  of  the  bo- 
dies of  the  vertebrae.  They  get  branches  forward  from  the 
neighbouring  vertebral  mufcles,  and  from  the  canal  of  the 
fpine.,  and  communicate  with  the  venal  finufes  in  the  fame 
manner  as  the  mtercoftals  do. 

Having  got  as  high  as  the  arteriae  renales,  the  vena  cava  re- 
ceives the  veins  of  the  fame  name,  termed  formerly  vena  e - 
mulgentes,  and  which  are  the  larged  of  all  the  veins  that  go  to 
the  cava  inferior,  from  the  beginning  to  the  part  where  it  runs 
behind  the  liver. 

The  right  renal  vein  is  the  fliorted,  and  runs  up  n little  ob- 
liquely becaufe  of  the  fituation  of  the  kidney.  The  left  vein, 
which  is  the  longed,  erodes  on  the  forefide  of  the  trunk  of  the 
aorta,  immediately  above  the  fuperior  mcfenteric  artery,  and 
both  veins  accompany  the  renal  arteries. 

They  receive  the  venae  capfulares  which  come  from  the 
gland  ulae  renales,  and  branches  from  the  venae  adipofae  which 
come  from  the  fatty  covering  of  the  kidneys  ; and  ordinarily 
the  left  renal  vein  receives  the  left  fpermatic  vein. 

A little  below  the  renal  veins,  the  trunk  of  the  cava  receives 
anteriorly  the  right  vena  fpermaticn.  The  left  fpermatic  vein 
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goes  commonly,  though  not  always,  to  the  left  renales.  Both 
veins  accompany  the  correfponding  arteries. 

In  their  pafTage,  they  receive  feveral  fmall  branches  on  each 
fide,  from  the  peritonaeum  and  mefentery  •,  where  they  feem 
to  be  joined  by  anaftomofes  with  the  venae  meferaicae,  and 
confequently  with  the  vena  portae. 

They  fometimes  bring  a confiderable  branch  over  the  iliac 
mufcle,  which  is  formed  of  two  others  ; one  ramus  runs 
down'  from  the  membrana  adipofa  of  the  kidneys,  the  other 
runs  up  on  the  laft  mentioned  mufcle. 

About  the  fame  height  with  the  fpermatic  vein,  the  inferi- 
or cava  receives  pofleriorly,  in  fome  fubjects,  a branch  which 
runs  downward,  after  communicating  with  the  vena  azygos. 
Sometimes  this  branch  goes  into  one  or  other  of  the  renales, 
and  appears  to  be  a true  continuation  of  the  extremity  of  the 
azygos. 

Behind  the  liver  the  vena  cava  receives  the  Tense  diaphrag- 
maticte  or  phrenicae,  which  come  from  the  diaphragm,  and 
appear  chiefly  on  its  lower  fide,  one  towards  the  right  hand, 
the  other  towards  the  left.  The  right  vein  is  more  backward 
and  lower  than  the  left.  The  left  comes  partly  from  the  pe- 
ricardium, and  partly  from  the  diaphragm  •,  and  fometimes 
they  receive  rami  from  the  capfulre  renales,  which  correfpond 
with  branches  fent  out  by  the  arteriae  phrenicae. 

The  inferior  cava  pafies  next  through  the  poflerior  part  of 
the  great  fiflure  of  the  liver,  penetrating  a little  into  the  fub- 
ftancc.  of  that  vifeus,  between  the  great  lobe  and  the  lobulus 
Spigelii  •,  being,  however,  covered  but  very  little,  on  the 
backfide,  by  the  fubflance  of  the  liver,  after  it  reaches  the  lo- 
bulus. 

In  its  pafiage,  it  receives  commonly  three  large  branches 
called  Vena  hepaiira,  which  are  ramified  in  the  liver.  Some- 
times there  arc  only  two,  and  fometimes  four. 
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Befides  thefe  large  branches,  It  receives  fome  other  fmall 
ones,  either  before,  or  immediately  after,  it  enters  the  liver; 
which,  according  to  fome  anatomifts,  anfwer  to  the  branches 
of  the  hepatic  artery,  as  the  large  branches  do  to  tliofe  of  the 
vena  portae. 

In  the  foetus,  as  the  vena  cava  paffes  by  the  liver,  it  receives 
die  du£tus  venofus,  which  commuuicates  with  the  finus  of  the 
vena  portae,  and  in  adults  is  changed  to  a flat  ligament. 

The  vena  cava  having  received  thefe  branches,  perforates 
the  tendinous  portion  of  the  diaphragm  and  the  pericardium ; 
and,  running  about  a quarter  of  an  inch  within  the  pericardi- 
um, opens  into  the  under  part  of  the  right  auricle. 


EXPLANATIONS  of  Tab.  XV.  and  XVI. 
Tab.  XV.  Rcprefents  the  Heart  and  Blood - 


Ay  The  heart. 

B,  The  aorta  afeendens. 

C,  A trunk  from  which  the  right  fubclavian  and  right  carotid 
arteries  are  fent  off.  (Thofe  on  the  left  fide  come  off  fepa- 
rately.)  The  fubclavian  artery  paffes  over  to  the  arm  behind 
the  fubclavian  vein.  The  carotid  artery  runs  up  to  the  head, 
partly  covered  by  the  internal  jugular  vein. 

D,  The  facial  artery,  which  fends  off  the  coronary  arteries  of 
the  lips. 

E,  The  deep  temporal  artery. 

E,  The  defeending  aorta. 

G,  The  right  .common  iliac  artery,  which  divides  into  the  ex- 
ternal and  internal  iliacs. 

B,  The  femoral  artery,  which  is  a continuation  of  the  exter- 
nal iliac  artery. 

/,  The  anterior  tibial  artery,  fe'nding  branches  to  the  forepart 
pf  the  leg  and-  upper  part  of  the  foot. 
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1,  The  frontal  vein  running  down  to  form 

2,  The  facial  vein. 

3,  Deep  temporal  vein. 

4,  Occipital  vein. 

5,  The  external  jugular  vein. 

6,  The  internal  jugular  vein,  lying  on  the  outer  and  fore  part 
of  the  common  carotid  artery. 

7,  An  arch  on  the  palm  of  the  hand,  which  runs  partly  to 

8,  The  radial  vein,  and  partly  to 

f,  The  ulnar  vein.  The  two  laft  veins  run  clofe  by  the  fides 
of  their  correfponding  arteries, 
jo.  The  cephalic  vein. 

1 1,  The  bafilic  vein  cut.  On  the  left  fide  it  is  entire. 

12,  Branches  running  up  to  form 

13,  The  humeral  vein. 

14,  The  external  thoracic  veins  running  along  with  their  ar- 
teries. [N.  B.  In  many  parts,  the  veflels  are  fo  fmall,  that 

' one  trunk  mull  reprefent  both  artery  and  vein.] 

13,  The  axillary  vein. 

16,  The 'fubclavian  vein,  receiving  the  jugular  and  other  veins 
from  the  head  and  neck. 

17,  The  vena  cava  fuperior. 

t8.  Veins  from  the  upper  part  of  the  foot,  forming 

19,  The  anterior  tibial  vein,  which  lies  clofe  by  the  fide  of  the 
correfponding  artery. 

20,  The  venae  profundae  femoris 

2r,  The  upper  part  of  the  vena  faphena. 

22,  The  femoral  vein. 

23,  The  common  iliac  veins,  formed  of  the  external  and  in- 
ternal iliacs. 

24,  Vena  cava  inferior. 

25,  The  renal  veins  covering  the  arteries. 

25,  The  diaphragmatic  veins. 
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Tab.  XVI.  Exhibits  a Back-view  of  the  Blood- 

veffeh. 

s!,  The  occipital  veflels. 

By  The  deep  temporal  veflels. 

Cy  The  cervical  veflels. 

D,  The  fcapulary  veflels. 

Ey  Fy  Deep  humeral  branches  communicating  with  others  at 
the  elbow. 

G,  The  pofterior  interofleous  veflels. 

Hy  Intercoftal  veflels. 

I,  Arteriae  and  vense  glutean 
Ky  Sciatic  veflels. 

Ly  Arteria  et  vena  poplitea. 

My  Pofterior  tibial  veflels. 

N,  Fibular  veflels. 

N.  B.  The  veflels  being  fo  fmall,  both  vein  and  artery  are 
reprefented  by  one  trunk. 

/ ' , 

CHAP.  VII. 

i 

Of  the  Absorbent  System. 


FOR  the  difcovery  of  the  principal  parts  of  this  fyftem,  we 
are  chiefly  indebted  to  Afelius,  Pecquet,  Rudbeck,  Jo- 
lyffe,  and  Bartholine.  Some  of  the  veflels  of  which  it  conflfts 
had  indeed  been  feen  and  mentioned  by  their  pvedeceflors,  but 
it  was  in  too  curfory  a manner  to  give  them  any  title  to  the 
difcovery.  Thus  the  lacleals  had  been  feen  in  kids  by  Erafl- 
ftratus,.  who  calls  them  arteries,  as  we  are  informed  by  Galen-: 

And 
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And  the  thoracic  du£fc  had  been  feen  by  Euftachius,  who 
fpeaks  of  it  as  a vein  of  a particular  kind  -,  (fee  Euftachius  de 
Vena  fine  Pari.) 

In  1622,  Afellius  difcovered  thofe  veflels  on  the  mefentery* 
which,  from  their  carrying  a milk-like  fluid,  he  denominated 
laBeals.  This  difcovery  being  made  by  opening  a living  dog, 
anatomifts  were  thence  encouraged  to  make  experiments  on 
living  animals ; and  Pecquet,  on  opening  a dog  in  the  year 
1651,  found  a white  fluid  mixed  with  the  blood  in  the  right 
auricle  of  the  heart.  Sufpedfing  this  fluid  to  be  chyle,  he  en- 
deavoured to  determine  how  it  got  from  the  ladleals  into  the 
heart : this  he  found  was  by  means  of  the  dtnftus  thoracicus, 
which  he  traced  from  the  ladteals  to  the  fubclavian  vein  ; and 
thus  he  clearly  proved  the  exiftence  of  that  du£t  which  we 
now  conflder  as  the  trunk  of  the  fyftem;  Juft  before  this  time 
the  ladleals  had  been  fuppofed  to  terminate  in  the  liver  \ con- 

♦ 

formably  to  the  idea  which  the  phyfiologifts  of  that  period  had 
adopted  about  the  ufe  of  this  organ,  which  from  the  authority 
of  the  older  anatomifts,  they  believed  was  the  vifcus  haemato- 
poeticum. 

In  the  years  1651  and  1652,  Rudbeck,  Jolyffe,  andBartho- 
line,  difcovered  the  other  parts  of  this  fyftem,  which  from  their 
carrying  a tranfparcnt  and  colourlefs  fluid,  are  called  the  lym- 
phatic vejfels. 

After  this  period,  Nuck,  by  his  injedlions  of  the  lymphatic 
glands ; Ruyfch,  by  his  defcription  of  the  valves  of  the 
lymphatic  veflels ; and  Dr.  Meckel,  by  his  accurate  ac- 
count of  the  whole  fyftem,  and  by  tracing  thofe  veflels  in  ma- 
ny parts  where  they  had  not  before  been  deieribed,  greatly  in- 
creafed  our  knowledge  of  this  fyftem. 

Befldes  thefe  authors,  Drs.  Monro  and  blunter  have  called 
the  attention  of  the  public  to  this  part  of  anatomy,  in  their 
controverfy  concerning  the  difcovery  of  the  oflice  of  the  lym- 
phatics. 
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When  the  lymphatic  vefiels  were  firfi  feen  and  traced  into 
the  thoracic  duCt,  it  was  natural  for  anatomifts  to  fufpeCt,  that 
as  the  laCteals  abforbed  from  the  cavity  of  the  inteftines,  the 
lymphatics;  which  are  fimilar  in  figure  and  ftruCture,  might 
poifibly  do  the  fame  office  with  refpeCt  to  other  parts  of  the 
body:  and  accordingly,  Dr:  Gliffon,  who  wrote  in  1654,  fup- 
pofed  thefe  vefiels  arofe  from  cavities,  and  that  they  were  ab- 
forbents  ; and  Frederic  Hoffman  has  very  explicitly  confirmed 
the  doCtrine.  But  anatomifts  in  general  were  of  a contrary  o- 
pinion  ; for  from  experiments,  particularly  fucli  as  were  made 
by  injections,  they  thought,  that  the  lymphatic  vefiels  did  not 
arife  from  cavities,  and  did  not  abforb,  but  were  merely  conti- 
nuations from  fmall  arteries.  The  doCtrine,  therefore,  that 
the  lymphatics  like  the  laCteals,  were  abforbents,  as  had  been 
fuggefted  by  Gliffon  and  by  Hoffman,  has  been  revived  by  Drs. 
Monro  and  Hunter,  who  have  controverted  the  experiments 
of  their  predeceffors  in  anatomy,  and  have  endeavoured  to 
•prove  that  the  lymphatic  vefiels  are  not  continued  from  arte- 
ries, but  are  abforbents. 

To  this  doctrine,  however,  feveral  objections  have  been 
ftarted,  particularly  by  Haller,  (Elem.  Phyf.  1.  24.  § 2,3.); 
and  it  has  been  found,  that  before  the  doCtrine  of  the  lympha- 
tics being  a fyftem  of  abforbents  can  be  eftablifhed,  it  muft  firft 
be  determined,  whether  this  fyftem  is  to  be  found  in  other  a- 
nimals,  befides  man  and  quadrupeds.  Dr.  Monro  and  Mr. 
Hewfon  claim  the  merit  of  having  proved  the  affirmative  of 
this  queftion,  by  difcovering  the  lymphatic  fyftem  of  birds, 
fifii,  and  amphibious  animals.  See  Phil.  Tr.  v.  58  and  59. 
See  alfo  Monro  on  Fifties. 

SeCtion  I.  Of  the  Abforbent  Sflan  in  general. 


The  abforbent  fyftem  confifts  of  the  laCteals,  the  lympha- 
tic vefiels,  the  thoracic  duCt,  which  is  their  common  trunk,  and 
the  glands  called  conglobate. 
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The  ladeals  begin  from  the  inteflinal  tube,  and  can  for  the 
molt  part  be  feen  in  a dog  or  other  large  quadruped  that  is  kil- 
led two  or  three  hours  after  eating,  when  they  appear  filled 
with  a white  chyle  : but  they  do  not  always  convey  a fluid  of 
this  colour;  for,  even  in  a dog,  if  opened  long  after  a meal, 
they  are  found  diltended  with  a liquor  that  is  transparent  and 
colourlefs  like  the  lymph  ; and  in  birds  the  chyle  is  never  found 
white,  but  always  tranfparent ; thefe  veflels,  therefore,  might, 
with  as  much  propriety,  be  called  the  lymphatics  of  the  intefiines. 

The  lymphatic  veflels  are  fmall  pellucid  tubes  that  have 
now  been  difeovered  in  “molt  parts  of  the  human  body: 
the  fluid  they  contain  is  generally  as  colourlefs  as  water ; a cir- 
cumllance  which  procured  them  at  firlt  the  name  of  ductus  a- 
qusfi  , and  afterwards  that  of  vafa  lymphatica.  The  courfe  of 
the  lymph,  like  that  of  the  chyle,  is  from  the  extreme  parts  of 
the  body  towards  the  centre,  and  many  of  the  lymphatic  vef- 
lels lie  clofe  to  the  large  blood-veflels.  If  therefore  a ligature 
be  made  on  the  blood-veflels  of  the  extremities  of  a living  ani- 
mal, or  of  one  juft  dead,  that  ligature,  by  embracing  the  lym- 
phatics, will  ftop  the  courfe  of  the  lymph,  which  by  diftending 
the  veflels  will  make  them  vifible  below  the  ligature. 

All  the  ladteals,  and  rnoft  of  the  lymphatic  veflels,  open  into 
the  thoracic  du£t,  which  lies  upon  the  fpine,  and  runs  up  to- 
wards the  neck  of  the  animal,  where  it  commonly  opens  iuto 
the  angle  between  the  internal  jugular  and  fubdavian  veins  of 
the  left  fide ; and  thus  both  the  chyle  and  lymph  are  mixed 
with  the  blood.  If  therefore  a ligature  be  made  on  the  thora- 
cic dud  immediately  after  killing  an  animal,  not  only  the  lac- 
teal, butalfo  the  lymphatic  veflels,  in  the  abdomen  and  lower 
extremities,  become  diltended  with  their  natural  fluids,  the 
courfe  of  thofe  fluids  being  flopped  by  the  ligature. 

The  ladteals,  the  lymphatics,  and  the  thoracic  dudt, 
have  their  coats  thinner  and  more  pelincid  than  thofe  of 
She  blood-veflels.  But  although  their  coats  are  fo'  thin,  they 
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are  very  flrong,  as  we  daily  fee  on  inje&ing  them  with  mercu- 
ry, fince  theyrefift  a column  of  that|fluid,  the  weight  of  which 
would  burft  the  blood-veflels. 

Thethinnefs  of  the  coats  prevents  our  dividing  them  from  one 
-another,  and  thereby  aicertaining  their  number  as  we  do  thofc 
of  the  blood-velfels.  But  as  the  blood-veflels  have  a denfe 
ternal  coat  to  prevent  tranfudation,  we  have  reafon  to  believe 
the  lymphatics  have  the  fame.  And  as  the  blood-veflels  have  a 
mufcular  coat,  which  affifts  in  the  circulation  ; fo  may  the  lym- 
phatics. This  is  rendered  probable  from  what  Dr.  Haller  fays 
of  his  having  found  them  irritable  in  his  experiments,  and  al- 
fo  from  what  is  obferved  on  feeing  them  in  living  animals  dif- 
tended  with  their  lymph,  in  which  cafe  they  appear  of  a confi- 
derable  fize  ; but  upon  emptying  them,  they  cpntraft  fo  much 
as  not  to  be  eafily  diftinguifhed.  This  experiment,  Mr.  Hewfon 
informs  us,  he  frequently  made  in  the  trunk  of  the  lacfeals  in 
a goofe,  and  on  the  lymphatic  veflels,  on  its  neck ; both  of 
which,  when  diftended  with  their  natural  fluids,  are  as  large 
as  a crow-quill ; but,  upon  emptying  them  in  the  living  ani- 
mal, he  has  feen  them  contract  fo  much  that  it  was  with  the 
greateft  difficulty  he  could  diflinguifh  them  from  the  fibres. 

The  coats  of  the  lymphatic  veflels  have,  in  common  with  all 
other  parts  of  the  body,  arteries  and  veins,  for  their  nourifh- 
ment.  This  is  rendered  probable  by  their  being  fufceptible  of 
inflammation  ; for  they  are  frequently  found  in  the  form  of  a 
cord,  painful  to  the  touch,  and  extending  from  an  ulcer  to  tire 
next  lymphatic  gland.  Thefe  painful  fwellings  of  lymphatic' 
veflels  likewife  lhew  that  their  coats  have  fenfibility,  and  there- 
fore that  they  have  nerves  as  well  as  arteries  and  veins.  Be- 
fides,  we  can  dearly  trace  in  different  parts  of  the  body,  blood- 
veflels  running  along  their  furfaces. 

The  lymphatic  fyftem  in  mod  animals,  but  particularly  in 
man  and  quadrupeds,  is  full  of  valves.  Thefe  valves  have 
been  painted  by  the  celebrated  Nuck,  Ruyfch,  and  others, 
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and  are  much  more  frequent  than  in  the  common  veins,  and  — 
thence  thefe  lymphatics  have  fometimes  been  dillinguifhed  by 
the  name  of  valvular  lymphatic  vejjeh.  Thefe  valves  are  gene- 
rally two  in  number,  are  of  a femilunar  fhape,  and  the  one  is 
fometimes  much  larger  than  the  other,  in  moll  parts  of  the 
body  thefe  valves  are  fo  numerous,  that  there  are  three  or  four 
pair  in  an  inch,  but  fometimes  there  is  no  more  than  one  pair, 
and  fometimes  feveral  inches  appear  without  a valve.  They  are 
lefs  numerous  in  the  thoracic  du£l  than  in  the  branches  of  the 
fyllem*,  thence  it  might  be  fuppofed,  that  in  proportion  as  we  gp 
from  the  trunk  to  the  branches,  we  fhould  find  them  in  greater 
number  : but  this  is  not  always  true,  for  Mr  Hewfon  obferved 
them  more  numerous  in  the  lymphatic  veflels  of  the  thigh 
than  on  thofe  of  the  leg.  When  the  veflels  are  diftended  with 
lymph,  they  appear  larger  on  that  fide  of  the  valves  next  the 
heart ; which  fometimes  gives  a lymphatic  vefiel  an  appear- 
ance of  being  made  of  a chain  of  veficles  : as  fuch  they  , are  re- 
prefented  by  fome  authors  ; but  it  is  an  appearance  that  very 
feldom  pccurs  in  the  human  body.  In  quadrupeds,  however, 
this  appearance  is  very  remarkable.  Wherever  a lymphatic 
veflel  enters  the  thoracic  du£l  or  a red  vein,  we  find  either  one 
or  two  valves  which  prevent  the  return  of  the  lymph,  or  hin- 
der the  blood  from  getting  into  the  lymphatic. 

Lallly,  the  lymphatic  fyllem,  in  different  parts  of  its  courfe, 
has  the  glands  called  conglobate  or  lymphatic.  Thefe  glands  are  fo 
placed,  that  the  veflels  come  in  on  one  fide,  and  pafs  out  on  the 
other,  in  their  way  to  the  thoracic  du£l.  They  are  common- 
ly of  an  oval,  though  fometimes  of  a round  form,  and  fre- 
quently fomewhat  flattened,  and  of  various  fizes,  fome  being 
no  larger  than  a millet  feed,  while  others  are  almoll  an  inch  in 
diameter.  They  vary  in  colour  in  different  parts  of  the  body'-, 
and  at  different  times  of  life.  In  young  people  they  are  gene- 
rally of  a reddilh  or  brown  colour ; but  become  paler  with  age : 
They  have  a fhinjng  external  furface,  which  is  owing  tq  a 
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fmooth  denfe  coat  that  covers  them.  Like  other  glands,  they 
have  arteries,  veins,  and  nerves,  which  enter  into  their  com- 
pofition : but  with  refpe£l  to  the  reft  of  their  ftru£lure,  ana- 
tomifts  are  much  divided  in  opinion  ; fome  endeavouring  to 
prove  that  they  are  formed  of  cells,  while  others  of  equal  cre- 
dit confider  them  as  a colle£lion  of  veflels.  Before  the  difco~  • 
very  of  the  lymphatic  veflels  in  birds,  fifh,  and  turtle,  fome  a- 
natomifts  have  conlidcred  thefe  glands  as  fo  eflentially  necefla- 
ry  to  the  lymphatic  fyftem,  that  they  have  generally  fet  about 
difcovering  the  veflels  by  firft  looking  for  the  glands:  and 
■yvherever  they  found  glands,  they  pronounced  that  there  muft 
be  veflels ; and  when  no  glands  could  be  feen,  they  thought  it 
as  certain  a proof  of  there  being  no  veflels.  But  that  the  glands 
are  wanting  in  fome  animals,  is  now  generally  known. 

Section  II.  A particular  Defcriptio ?:  of  the  Abforbent  Syflem  in 

the  Human  Body. 

The  abforbent  fyftem,  befides  the  glands,  is  divided  into 
three  parts,  viz.  The  laetcals,  the  lymphatic  veflels,  and  the 
thoracic  duel.  The  la£leals  belong  to  the  inteftinal  tube;  the 
lymphatics,  to  all  the  other  parts  of  the  body  ; and  the  thoracic 
duel  is  the  common  trunk  which  receives  both  the  la&eals  and 
lymphatics.  We  fhall  give  a particular  defeription  of  thefe, 
chiefly  from  Hewfon,  Mafcagni,  and  Cruikfhank,  by  whofe 
induftry  this  part  of  anatomy  has  been  fo  greatly  illuftrated. 

§ i.  Lymphatic  Vcjpls  of  the  Leaver  Extremities. 

These  may  be  divided  into  two  kinds,  viz.  a fuperftcial,  and 
a deep-feated. 

The  fuperficial  lymphatics  confift  of  numerous  veflels  that 
lie  between  the  Ikin  and  the  mufcles,  and  belong  to  the  fur- 
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face  of  the  body  or  the  {kin,  and  to  the  cellular  membrane 
which  lies  immediately  under  it.  Numerous  large  branches 
of  them  can  be  readily  enough  difcovered  in  the  limbs  of  drop- 
fical  fubje&s.  Many  of  them  run  upon  the  top  of  the  foot ; 
one  of  them  is  represented  Plate  XVII.  fig.  i.  (io);  others 
arc  generally  to  be  found  juft  under  the  inner  ankle ; tubes 
have  been  introduced  into  two  of  them,  whereby  they  have 
been  filled  the  whole  length  of  the  lower  extremity,  as  is  feen 
■in  this  figure. 

The  greater  number  of  fuperficial  lymphatics  accompany 
the  vena  faphena  major.  They  can  be  firft  traced  from  the  toes, 
where  <hey  run  fomewhat  like  the  arteries  and  veins.  A 
plexus,  eonfifting  of  feveral  vefiels,  runs  over  the  top  of  the 
foot  with  the  faphena  to  the  inner  ankle,  and  from  thence  up-- 
wards  to  the  inner  fide  of  the  knee.  Here  they  are  joined  by 
another  plexus  .which  arifes  from  the  foie,  and  pafl'es  up  on 
the  inner  and  back  part  of  the  leg.  A third  plexus  arifes  from 
the  outer-fide  of  the  foot,  and  runs  by  the  outer  ankle.  Upon 
the  outer  part  of  the  leg,  thefe  fplit  into  two  divilions  ; one 
of  which  crofies  obliquely  over  the  fore-part  of  die  leg  to  the 
lymphatics,  at  the  inner  fide  of  the  knee,  while  the  remaining 
part  accompanies  the  vena  faphena  minor,  and  runs  to  the 
glandulx  popliteae.  From  the  infide  of  the  knee  a plexus  runs 
up,  eonfifting  of  from  a dozen  to  twenty  trunks,  which  pafs 
afterwards  on  the  anterior  and  inner  fide  of  the  thigh  to  the  in- 
guinal glands.  In  their  palfage  they  receive  branches  from  the 
outer  and  back  parts  of  the  thigh  ; but  thefe  are  few  in  num- 
ber when  compared  with  the  reft. 

The  lymphatic  glands  of  the  groin  are  fix,  feven,  eight,  or 
upwards  *,  they  vary  much  in  number  : Of  thefe,  feme  lie  in 
the  very  angle  between  the  thigh  and  the  abdomen,  and  others 
lie  a few  inches  down  on  the  fore-part  of  the  thigh.  The 
lymphatic  vefiels,  above- deferibed,  enter  the  lowermoft  of 
•thefe  glands,  which  in  the  fubje<St  of  this  figure,  are  four  in 
' number, 
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number,  viz.  (15,  15;  16,  x6.)  One  or  more  of  thefe 
branches,  however^  frequently  avoids  the  glands,  as  at  (17); 
which  afterwards  bends  over  it  at  (18)  to  the  gland  (19) ; from 
which  veflels  go  to  the  other  lymphatic  giands  (2a,  20)  that 
lie  in  the  angle  between  the  thigh  and  the  abdomen,  and  fome- 
timss  a few  enter  no  glands  till  they  reach  tnofe  on  the  infide 
of  Poupart’s  ligament. 

Numerous  lymphatics  alfo  pafs  into  the  inguinal  glands  from 
the  l'uperficial  parts  of  the  abdomen  and  pelvis.  See  Mafcag- 
ni,  Tab.  iii. 

It  is  into  thefe  upper  glands  alone  that  the  lymphatic  veflels 
of  the  genitals  enter,  io  that  the  venereal  bubo  which  arifes  in 
confequence  of  an  abforption  of  matter  from  the  organs  of  ge- 
neration, is  always  felted  in  thefe  upper  glands,  and  the  low- 
er glands  (15,  15;  16,  16),  are  never  affected,  except  by  the 
regurgitation  of  the  matter,  or  from  their  vicinity  to  the 
glands  firft  difeafed,  which  very  feldom  happens.  And,  as 
the  upper  glands  are  aftedied  by  the  abforption  of  matter  from 
the  genitals,  fo  the  lower  are  commonly  firft  aftedhed  from  the 
abforption  of  the  acrid  matter  of  an  ulcer,  difeafed  joint,  or 
carious  bone,  hr  the  parts  below  thefe  glands  •,  a circumftance 
that  may  a hi  ft  us  in  the  diagnofis  of  thefe  two  kinds  of  bu- 
boes : Remembering,  however,  that  this  rule  may  be  liable  to 
an  exception  from  one  or  more  of  the  lymphatic  veflels  paHing" 
the  lower  glands,  and  only  entering  at  the  upper,  as  is  feen  at 
( 1 7 ) in  the  fame  figure. 

In  the  penis  three  principal  veflels  commonly  take  their  ori- 
gin from  the  prepuce.  Thefe  foon  unite,  but  afterwards  fe- 
parate  upon  the  middle  of  the  dorfum  penis  into  two  parts 
one  of  which  goes  to  the  inguinal  glands  on  the  right  fide, 
the  other  to  thofe  of  the  left. 

I he  deap-feated  lymphatics  arife  from  the  glands  and  body 
of  the  penis,  and  accompany  the  arteries  into  the  lower  part 
*f  the  pelvis.  Hence  ijf  venereal  matter  be  abforbed  by  thefe 
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veflels,  the  conftitutiori  may  be  affedted  without  our  being  a- 
ware  of  it. 

The  lymphatic  veflels  of  the  tefticle  are  numerous  and  very 
large  for  the  fize  of  this  organ.  They  arife  from  its  coats,  from 
the  body  of  the  tefticle,  and  from  the  epididymis ; and  after 
running  along  the  fpermatic  cord,  they  terminate  in  the  lum- 
bar glands.  In  their  courfe  they  have  few  communications 
with  each  other. 

The  lymphatics  of  the  fcrotum,  which  are  alfo  numerous-, 
go  chiefly  to  the  glands  of  the  groin,  though  fome  pafs  along 
with  thofe  of  the  tefticle  to  tire  lumbar  glands. 

1 he  lymphatic  veflels  of  the  penis  and  fcrotum  having  join- 
ed thofe  of  the  thigh,  a network  is  formed,  which  enters  the 
abdomen  under  the  edge  of  the  tendon  of  the  external  oblique 
mufcle,  called  Pauparfs  ligament : one  of  thefe  veflels  is  feen 
in  Tab.  XVIII.  (24).  This  plexus  on  the  infide  of  Poupart’s 
ligament  confifts  of  many  branches  ; fome  of  which  embrace 
the  iliac  artery,  of  which  one  is  feen  in  (27 \ibid.  but  the  great- 
eft  number  of  them  pafs  up  on  the  infide  of  the  artery,  as  is 
feen  at  (21,  22)  Tab.  XVII.  fig.  i.  and  at  (27)  Tab.  XVIII. 

The  fuperficial  lymphatics  of  the  inferior  extremity  are  the 
trunks  of  thofe  veflels  which  abforb  from  the  fkin  and  the  cellu- 
lar membrane  immediately  under  it ; but  they  likewife  com- 
municate with  the  deep-feated  abforbents  : and  the  fame  thing 
is  to  be  obferved  with  refpeeft  to  the  lymphatics  on  all  the  other 
parts  of  the  furface  of  the  body. 

. Upon  thefe  veflels,  from  the  foot  to  the  groin,  there  are 
commonly  no  other  lymphatic  glands  than  thole  of  the  ham. 
But  this  rule  has  likewife  fome  exceptions : For,  even  at  the 
lower  part  of  the  leg,  there  is  a very  fmall  one  in  the  fubjc£l 
from  which  this  plate  was  taken,  as  reprefented  at  ( 1 3),  Tab. 
XVII.  fig.  i.  and  in  another  fubjeet  Mr  Hewfon  faw  a fmall 
lymphatic  gland  near  (14) ; from  which  it  may  be  concluded, 

that 
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that  the  lymphatic  glands,  even  in  the  human  body,  are  in 
number  and  fituation  different  in  different  fubjecls. 

Befides  thefe  fuperficial  lymphatic  velfels  which  lie  above  all 
the  mufcles,  or  in  the  cellular  membrane  under  the  fkin,  there 
are  others  deaper  feated,  that  lie  among  the  mufcles  and  ac- 
company the  arteries;  and  like  the  veins,  one  lies  on  each  fide 
of  the  artery.  Of  thefe  the  principal  trunks  can  be  difcovered 
by  cutting  down  to  the  poflerior  tibial  artery,  near  the  inner 
ankle.  By  introducing  tubes  into  thefe  parts  they  may  be  in- 
jected ; as  has  been  done  in  feveral  fubjecls,  one  of  which  is 
reprefented  Tab.  XVII.  fig.  ii. 

From  the  inner  ankle  at  (13)  ibid , thefe  veffels  pafs  up  a- 
long  with  the  pofterior  tibial  artery,  being  hid  among  the  muf- 
cles on  the  back  part  of  the  tibia.  About  the  middle  of  the 
leg  they  fometimes,  though  rarely^  enter  a fmall  gland  at  (15), 
which  has  been  fuppofed  to  exilt  more  frequently  than  it  real- 
ly does.  Afterwards  they  are  feen  in  the  back  part  of  the  ham, 
full  lying  clofe  to  the  artery,  and  in  the  ham  they  pafs  through 
two  or  three  glands  which  are  commonly  found  there,  viz. 
(18,  19,  20).  But  after  they  have  paffed  thefe  glands,  they 
commonly  divide  into  two  or  three  branches,  which  accompa- 
ny the  crural  artery,  and  pafs  with  it  through  the  perforation 
in  the  triceps  mufcle.  Befides  thefe,  fimilar,  though  fmaller 
lymphatics  accompany  the  anterior  tibial  and  the  fibular  arte- 
ry ; thefe  run  likewife  to  the  glands  of  the  ham.  The  mufclc 
is  divided  in  the  preparation  from  which  this  figure  was  taken, 
in  order  to  give  a better  view  of  the  lymphatics  ; and  the  cut. 
ends  of  the  mufcle  appear  at  (6,  6),  though  not  very  diftintl- 
ly,  from  their  being  Ihrunk  by  drying.  The  lymphatic  velfels 
having  perforated  the  triceps,  pafs  up  with  the  artery,  as  is 
feen  at  (22,  23),  and  fometimes  enter  a gland  (24),  which  is 
deeper  feated  than  thofe  that  appear  in  the  groin  : From 
this  gland  they  pafs  into  the  fuperficial  glands,  reprefented  at 
05,  J5  '>  I(5,  16),  where  the  lymph  of  tire  dcep-feated  and  of: 
Vol.  III.  C c the 
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the  fuperficial  lymphatics  is  mixed,  and  is  conveyed  into  the 
body  by  the  veflels  feen  juft  above  in  the  fame  figure.  At 
this  part  likewife  the  lymph  From  the  penis  and  ferotum  is 
mixed  with  that  brought  by  the  two  fets  of  lymphatics  from 
the  lower  extremities  ; and  the  whole  enters  the  abdomen,  un- 
der Poupert  s ligament,  by  the  plexus  of  veflels  re  prefen  ted 
fig.  i.  at  (21),  apd  in  a part  of  it  at  Tab.  XVIII.  (24). 

T ab.  XVII.  fig.  i.  reprefents  the  lower  extremity,  with  its 
more  fuperficial  lymphatic  veflels,  N°(i)  is  the  fpine  of  the 
os  ilium,  (2)  the  os  pubis,  (3)  the  iliac  artery,  (4)  the  knee- 
1 he  other  references  have  been  explained  in  the  courfe  of  the 
defeription. 

Fig.  ii.  gives  a back  view  of  the  lower  extremity,  difledted 
fo  as  to  fhew  the  deeper-feated  lymphatic  veflels  which  accom- 
pany the  arteries.  (1 ) The  os  pubis.  (2)  The  tuberofity  of 
the  ifehium.  (3)  That  part  of  the  os  ilium  which  was  arti- 
culated with  the  os  facrum.  (4)  The  extremity  of  the  iliac  ar- 
tery appearing  above  the  groin.  (5)  The  knee.  (6,. 6)  The 
two  cut  furfaces  of  the  triceps  mufcle,.  which  was  divided  to 
fhew  the  lymphatic  veflels  that  pafs  through  its  perforation  a- 
long  with  the  crural  artery.  (7)  The  edge  of  the  mufculus 
gracilis.  (S)  The  gaftrocnemius  and  foleus,  much  flirunk  by 
being  dried,  and  by  the  foleus  being  l'cparaced  from  the  tibia  to 
expofe  the  veflels.  (9)  The  heel.  (10)  The  foie  of  the  foot. 
(1 1)  The  fuperficial  lymphatic  veflels  palling  over  the  knee  to 
the  thigh.  ( 12)  The  polterior  tibial  artery.  (13)  A lympha- 
tic veflel  accompanying  the  pofterior  tibial  artery.  (14)  The 
fame  veflel  crofling  the  artery.  (15)  A fmall  lymphatic  gland 
through  which  this  deep-feated  lymp  atic  veflel  pafles.  ( 1 6)The 
lymphatic  veflel  palling  under  a fmall  part  to  the  foleus,  which 
is  left  attached  to. the  bone,  the  reft  being  removed.  (17)  The 
lymphatic  veflel  crofling  the  popliteal  artery.  (18,  19,  20) 
Lymphatic  glands  in  the  ham,  through  which  the  lymphatic 

veflel  pafles.  (21)  The  lymphatic  veflel  palling  with  the  cru- 
ral- 
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ral  artery  through  the  perforation  of  the  triceps  mufcle. 
(22)  The  lymphatic  veflel,  after  it  has  palled  the  perforation 
of  the  triceps,  dividing  into  branches  which  embrace  the  artery 
(26).  (24)  A lymphatic  gland  belonging  to  the  deep-feated 

lymphatic  veflel.  At  this  place  thofe  veflels  pafs  to  the  fore- 
part of  the  groin,  where  they  communicate  with  the  fuperfi- 
cial  lymphatic  veflels.  (25)  A part  of  the  fuperficial  lymphatic 
veflels  appearing  on  the  brim  of  the  pelvis. 

2.  Abforbent  VeJJels  of  the  'Tri/Jik. 

The  lymphatics  of  the  lower  extremities  having  now  reach- 
ed the  trunk  of  the  body,  and  having  pafled  under  Poupart’s 
ligament,  appear  upon  the  fides  of  the  ofla  pubis  near  the  pel- 
vis at  (24,  24)  Tab.  ‘XVIII.  A part  of  them  pafles  up  along 
with  the  iliae  artery  upon  the  brim  of  the  pelvis  ; and  another 
part  dips  down  into  the  cavity  of  the  pelvis,  and  joins  the  in- 
ternal iliac  artery  near  the  fciatic  notch.  At  this  place  they 
are  joined  by  the  lymphatics  from,  the  contents  of  the  pelvis, 
particularly  from  the  bladder  and  the  veficulae  feminales  in  the 
male,  and  from  the  uterus  in  the  female ; and  there  are  like- 
wife  feveral  branches  which  pafs  through  the  fciatic  notch 
from  the  neighbourhood  of  the  glutaei  mufcles.  The  lympha- 
tic veflels  of  the  uterus,  like  its  'blocd-veflels,  are  much  enlarg- 
ed, and  therefore  eafily  diftinguilhed,  in  the  pregnant  Hate  of 
that  organ-  They  are  in  two  Lets;  one  runs  along  with  the 
hypogaftric  arteries  and  veins ; the  other  with  the  fpermatic 
veflels.  The  lymphatics  of  the  external  parts  of  generation  in 
•the  female  go  partly  to  the  inguinal  glands  of  each  fide,  and 
partly  through  the  rings  of  the  external  oblique  mufcles  to 
.terminate  in  the  glands  of  the  loins  or  pelvis.  At  this  part, 
where  fo  many  lymphatic  veflels  join,  there  are  commonly  one 
Or  two  glands. 
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Befides  thofe  lymphatic  veflels  which  dip  down  into  the  ca- 
vity of  the  pelvis  on  the  infide  of  the  external  iliac  artery  at 
(27,  27),  there  are  others  which  keep  on  the  outfide  of  that  ar- 
tery upon  the  pfoas  mufcle,  fome  of  which  are  feen  on  the  left 
fide  in  the  fame  plate  at  (28.)  Of  thefe,  one  part  pafTes  up  to 
the  loins  at  ^2),  and  goes  under  the  aorta  in  different  branch- 

l 

es,  getting  from  the  left  fide  to  the  right,  and  joining  the  tho- 
racic du£L  Another  part  pafTes  under  the  iliac  arteries,  and 
appears  upon  the  os  facrum  at  (30)  making  a beautiful  net- 
work, joining  the  lymphatics  of  the  right  fide,  and  palling  under 
the  iliac  artery,  to  form  the  net-work  (3O  upon  the  upper 
part  of  the  right  pfoas  mufcle.  In  different  parts  of  this 
courfe  from  Poupart’s  ligament  to  the  loins/  and  alfo  in  the 
loins  themfelves,  there  are,  in  moft  fubje£ls,  many  lymphatic 
glands  j none  of  which  were  filled  in  the  fubjedf  from  which 
this  plate  was  made. 

The  lymphatic  veffels  of  the  right  fide,  joined  by  fome  from 
the  left,  having  now  reached  the  right. lumbar  region,  appear 
there  in  the  form  of  a plexus  of  large  veflels,  and  pafs  through 
feveral  glands,  which  occupied  the  fpaces  (33,  33,  33),  but 
not  being  injected  in  the  fubje£t  they  are  not  reprefented.  At, 
this  part  likewiie  they  receive  large  branches,  under  the  aorta, 
from  the  plexus  on  the  left  fide  of  the  loins,  as  is  mentioned 
before;  and  having  at  laft  got  up  as  high  as  the  fecond,  or  more 
frequently  the  third,  lumbar  vertebra,  they  all  join,  and  form  a 
fingle  trunk  called  the  thoracic  duB , which  is  feen  at  (}6).  At 
this  part  they  are  likewife  joined  by  the  la&eals,  which  fhall 
be  next  defcribed. 

The  ladteal  veflels,  fo  called  from  their  commonly  conveying 
a fluid  that  is  of  the  colour  of  milk,  are  found  in  two  fets  which 
communicate  with  each  other  ; the  internal  begin  from  the  in- 
ner furface  of  the  inteftines,  where  each  la&eal  is  at  firft 
formed  upon  the  furface  of  the  villi  by  numerous  fmall  radia- 
ted branches,  with  orifices  deftined  to  imbibe  the  nutritious 

fluid 


Chap. VII.  ABSORBENT  VESSELS.  205 

fluid  or  chyle  : From  the  cavity  of  the  inteftines  thefe  veflels 
pafs  obliquely  through  their  coats,  uniting  as. they  go,  foas  to 
form  larger  branches.  They  follow  the  courfe  of  the  arteries 
and  the  veins,  and  are  double  their  number  ; one  being  fituated 
on  each  fide.  Thefe  branches  run  on  the  outfide  of  the 
gut  to  get  to  that  part  which  is  next  the  mefentery ; and, 
whilft  they  are  yet  upon  the  gut,  they  are  fomctimes  of  a 
fize  fufficient  to  admit  a fmall  pipe,  fo  that  they  have  been 
frequently  injected  with  mercury  in  the  human  fubjeft.  And 
in  man  as  well  as  in  different  animals  the  external  fet  appear 
between  the  peritonaeal  and  mufcular  coat,  and  commonly  run 
for  a confiderable  way  in  the  fame  direction  with  the  inteftine. 

From  the  inteftines  they  run  along  the  mefentery  and  mefo- 
colon,  towards  the  fpine  ; pafling  through  the  ladleals  in  their 
way  to  the  conglobate  or  mefenteric  glands.  Thefe  glands  di- 
vide the  latfteals  into  two  regions  : from  the  inteftines  to  the 
glands  thefe  veflels  are  called  laBea  prim't  generis  *,  and  from  the 
glands  to  the  thoracic  duel,  laBea fecitndi  generis.  (See  Sheldon 
on  the  Abforbent  Syftem). 

The  latleals  of  the  jejunum  are  larger  and  more  numerous 
than  thofe  of  the  ilium.  Thofe  of  the  fmall  inteftines,  as  they 
run  upon  the  mefentery,  commonly  accompany  the  fuperior 
mefenteric  artery,  and  unite,  as  they  proceed,  into  larger 
branches  ; fo  that  by  the  time  they  arrive  at  the  root  of  the 
mefentery,  they  are  of  a confiderable  fize,  as  may  be  feen  at 
(34.)  From  the  mefenteric  artery  they  defeend  by  the  fides  of 
the  aorta,  and  open  at  laft  into  the  thoracic  du£l  (36):  the  lac- 
teals,  or  rather  the  lymphatics  of  the  large  inteftines,  runfome- 
what  differently.  Thofe  from  the  caecum,  and  from  the  right 
part  and  great  arch  of  the  colon,  join  the  trunks  of  the  laftc- 
als  of  the  fmall  inteftines  about  the  root  of  the  mefentery, 
whilft  thofe  from  the  reft  of  the  colon  terminate  in  the  lum- 
bar glands,  or  lower  part  of  the  thoracic  du£l,  accompany  the 
inferior  mefenteric  artery,  and  communicate  with  the  large 
lymphatic  veflels  near  its  root. 

Into 
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Into  the  thoracic  du£t  at  (36),  likewife  enters  the  lymph  of 
the  other  abdominal  vifcera.  This  is  brought  by  a number  of 
veflels,  which  in  all  the  vifcera  run  in  a fuperficial,  and  in  a' 
•deep  fet,  a plexus  of  them  may  be  traced  from  each  kidney,  ly- 
ing principally  behind  the  emulgent  artery,  and  opening  into 
large  lymphatic  veflels  near  the  aorta.  The  lymphatics  of  the 
kidney  are  feldom  feen  in  the  found  Hate  of  that  vifcus  } but 
when  it  is  enlarged  or  ulcerated,  they  are  fometimes  diftin&ly 
obferved  : they  run  from  its  outer  towards  its  inner  edge,  and 
immediately  afterwards  they  pafs  through  the  glands  of  the 
loins.  The  lymphatics  of  the  glandulse  renales,  or  renal  capfu- 
lae, -likewife  terminate  in  the  renal  plexus. 

The  lymphatic  veflels  of  the  fpleen  pafs  from  the  concave 
fide  of  that  vifcus,  along  with  the  fplenic  artery  in  the  finuofity 
of  the  pancreas,  by  the  lymphatic  veflels  of  which  they  are  join- 
ed. The  deep-feated  lymphatics  of  the  fpleen  are  very  confi- 
derable,  and  can  be  readily  feen  at  its  concave  edge,  but  thofe 
on  its  furface  are  fmall  and  few  in  number  ; in  quadrupeds* 
however,  as  in  the  bullock,  they  arc  remarkably  numerous  and 
large. 

Two  fets  of  lymphatic  veflels  belong  to  the  flomach,  the  one 
running  upon  its  lefler,  and  the  other  upon  its  greater  curva- 
ture. Of  thefe,  the  former  accompanies  the  coronary  artery, 
and  pafles  through  fome  lymphatic  glands  that  lie  by  its  fides. 
The  other  fet  pafles  from  the  great  curvature  of  the  Itomach, 
partly  to  the  left  and  partly  to  the  right  fide.  Thofe  on  the 
left  fide  receive  the  lymphatics  of  the  left  half  of  the  great  0- 
xnentum,  and  run  with  the  lymphatics  of  the  fpleen  and  pan- 
creas to  the  thoracic  duel.  Thofe  on  the  right  fide,  re- 
-ceive  the  lymphatics  from  the  right  half  of  the  great 
■omentum,  and  pafs  through  fome  lymphatic  glands  that 
lie  clofe  to  the  arteria  gaflrica  dextra.  Defcending  by  the 
pylorus,  they  meet  the  plexus  that  accompanied  the  coronary 
artery  ; and  near  the  lefler  curvature  of  the  duodenum,  form 
-a  confidcrable  net-work.  Into  this  not  only  the  lymphatics 
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from  the  fpleen  enter,  but  likewife  thofe  from  the  gall-bladder, 
together  with  the  deep-feated  lymphatics  of  the  liver.  Several 
branches  proceed  from  this  network  5 fome  running  under  the 
duodenum,  and  others  over  it ; which  all  open  into  the  thoracic 
du£t,  near  the  termination  of  the  large  trunk  of  the  laOeals,  as 
feen  at  136).  The  thoracic  du£I  is  therefore  the  common  trunk 
which  receives  the  abforbent  veflels  of  the  lower  extremities, 
the  ladleals,  and  the  lymphatics  of  the  abdominal  vifeera. 

The  lymphatics  of  the  liver,  like  thofe  of  the  other  vifeera, 
are  in'  two  fets  ; one  which  lies  upon  the  furface  of  the  organ, 
and  the  other  which  accompanies  the  large  blood-veflels  in  its 
centre.  Here  thefe  two  fets  are  found  to  communicate  with 
each  other  very  freely  ; fo  that,  by  injecting  mercury  into  the 
lymphatic  vefTels  which  lie  upon  its  convex  furface,  we  may 
fill  thofe  which  accompany  the  pori  bilarii  and  vena  portarum 
in  its  centre.  Moll  of  the  lymphatic  veflels  which  lie  upon 
the  Convex  furface  of  the  liver,  run  toward  its  falciform  liga- 
ment, and  pafs  through  the  diaphragm  into  glands  which  are 
fituated  on  the  anterior  part  of  the  pericardium.  But  others 
of  them  run  towards  the  lateral  ligaments  of  the  liver,  where 
they  pafs  alfo  through  the  diaphragm,  and  afterwards  run  on 
its  upper  furface,  to  join  thofe  from  the  ligamentum  latum. 
This  is  the  common  courfe  of  the  abforbents  on  the  convex 
fide  of  the  liver  ; but  there  is  great  variety. 

From  the  glands  above  mentioned,  a large  trunk  runs  up 
behind  the  fternum,  betw’een  the  laminae  of  the  anterior  me- 
diaftinum,  and  commonly  joins  the  thoracic  du£t  near  its  ter- 
mination. Sometimes,  however,  inftead  of  finding  one  trunk 
behind  the  fternum,  we  meet  with  two  or  more  on  each  fide 
of  the  thorax,  accompanying  the  internal  mammary  veflels ; 

■ thofe  of  the  left  fide  ending  in  the  thoracic  du£t  •,  thofe  in  the 
right  going  into  the  lymphatic  trunk  in  that  fide  of  the  neck. 

The  lymphatics  on  the  concave  furface  run  towards  the 
i portae,  where  they  join  thofe  which  come  from  the  centre  of 

the- 
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the  liver  along  with  its  large  blood-veflels.  After  they  get  from 
the  liver,  they  are  found  to  be  very  numerous.  They  pafs  in- 
to glands  on  the  vena  portarum ; and  afterwards  end  in  the 
thoracic  duel,  near  the  root  of  the  fuperior  mefenteric  artery. 
It  is  remarkable,  that  the  valves  of  thofe  lymphatic  veflels 
which  run  upon  the  furface  of  the  liver,  can  readily  be  made 
to  give  way,  fo  that  they  may  be  injeded  from  their  trunks  to 
their  branches,  with  great  minutenefs. 

It  has  been  fuggefted  by  Dr.  Meckel,  that  the  lymphatics 
of  the  ftomach  do  not  open  into  the  thoracic  dud  like  thofe 
of  the  other  vifeera,  but  into  the  fanguiferous  veins  of  the 
ftomach.  From  repeated  diffedions  of  the  human  fubjed, 
Mr  Hew’fon  has,  however,  been  convinced  of  the  contrary, 
and  likewife  from  analogy  with  other  animals,  particularly 
fifh,  whofe  lymphaptic  veflels  either  have  no  valves,  or  the 
valves  readily  give  way  •,  fo  that  he  has  repeatedly  pufhed  in- 
jedions  from  the  thoracic  dud  into  the  lymphatics  of  their 
ftomachs,  as  he  has  alfo  done  into  the  lymphatics  of  the  other 
vifeera  contained  in  the  cavity  of  their  abdomen. 

The  thoracic  dud,  which  receives  all  the  veflels  that  we 

e 

have  yet  deferibed,  differs  in  its  fize  indifferent  fubjeds ; but 
it  is  always  fmaller  in  its  middle  than  at  its  beginning,  as  is 
feen  in  the  plate.  Sometimes  its  lower  part  (36)  is  ftilUarger 
in  proportion  than  is  there  reprefented  : and  that  enlargement 
has  been  called  receptaculum  chyli ; it  is  confiderable  in  fome 
quadrupeds,  in  turtle,  and  in  fifh : but  many  anatomifts  have 
denied  that  there  is  any  part  of  the  thoracic  dud  in  the  human 
fubjed  that  deferves  the  name  of  receptaculum , having  never 
feen  any  thing  like  a pyriform  bag,  as  it  has  been  deferibed, 
but  merely  an  enlargement  not  unlike  a varix,  and  that  only 
in  few  l'ubjeds  ; it  generally  appears  only  a little  larger  at  its  jj 
middle  than  at  its  ends.  This  lower  extremity  of  the  thoracic 
du£l  is  formed  by  the  union  of  two  or  three  very  large  trunks  » 
«f  lymphatic  veffels.  The  firft  and  fecond  are  formed  by  the 
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lymphatics  of  the  inferior  extremities,  and  other  parts  already 
defcribed  ; the  third  belongs  chiefly  to  the  lacleals.  Thefe 
large  vefl'els  unite  fo  as  to  foym  the  du£l  over  the  third  verte- 
bra lumborum,  reckoning  from  above  downwards.  Upon  the 
fecond  vertebra  of  the  loins,  the  union  of  thefe  vefl'els  is  fome- 
times  twice  or  thrice  as  large  in  diameter  as  the  du£t  is  higher 
up  ; at  other  times  little  or  no  enlargement  can  be  obferved. 

Thefe  large  lymphatic  trunks  which  form  the  thoracic  du£t 
are  fpread  out  upon  the  fpine,  thofe  of  the  right  fide  lying  be- 
low the  right  crus  diaphragmatis,  and  thofe  of  the  left  pafling 
between  the  aorta  and  the  fpine  ; v/hilft  the  thoracic  du£I  it- 
felf  lies  at  firfl  behind  the  aorta  ; but  afterwards  pafles  from 
that  upwards,  and  a little  to  the  right  fide,  till  it  gets  before  the 
firfl:  vertebra  of  the  loins.  Here  it  is  fituated  behind  the  right 
crus  of  the  diaphragm,  where  it  enlarges  again ; and  fome- 
times  forms  a pyriform  bag,  which  has  been  confidered  by  au- 
thors as  the  beginning  of  the  du£h  From  this  part  it  pafles 
upwards,  being  at  firfl:  covered  by  the  crus'  diaphragmatis,  and 
afterwards  appears  at  (38)  in  the  thorax,  upon  the  fpine  be- 
tween thq  aorta  and  the  vena  azygos.  In  the  thorax  it  received 
fome  lymphatics  from  the  intercoftal  fpaces  ; a few  of  which 
are  feen  at  (39),  and  afterwards  it  receives  vefl'els  from  the 
lungs. 

I he  fuperficial  lymphatics  of  the  lungs  form  a beautiful 
network,  the  larger  branches  running  chiefly  between  the  lo- 
bules, the  fmaller  pafling  over  them  ; and  here,  as  well  as  on 
the  liver,  and  other  parts,  there  are  numerous  valves,  the  exift- 
ence  of  which  has  been  denied  by  fome  authors.  From  the  fur- 
face  they  pafsto  the  root  of  the  lungs,  and  there  they  go  through 
the  bronchial  glands.  At  this  place  they  are  joined  by  the 
deep-feated  abforbents,  which  creep  along  the  branches  of  the 
trachea,  and  likewife  on  thofe  of  the  pulmonary  artery  and 
vein.  Having  left  the  glands,  the  principal  part  of  thofe  from 
the  left  lung  form  a trunk  which  terminates  in  the  thoracic 
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du£t,  behind  the  divifion  of  the  trachea  into  its  right  and  left" 
branches,  'ihe  reft  of  the  abforbents  of  the  left  lobe  pafs 
through  glands  behind  the  arch  of  the  aorta,  and  which  are 
likewife  common  to  thofe  of  the  heart.  They  run  at  laft  into- 
the  thoracic  du£t  near  its  termination  in  the  red  veins. 

After  leaving  the  bronchial  glands,  the  abforbents  of  the 
right  lung  form  three  or  four  principal  trunks;  one  of  which' 
commonly  afcends  on  the  forepart  of  the  vena  cava  fuperior; 
and  opens  into  the  lymphatic  trunk,  that  terminates  in  the 
veins  of  the.  right  fide  of  the  neck.  The  reft  of  thefe  trunks- 
go  into  the  thoracic  duel  at  the  root  of  the  lungs;  and  near 
this  place  the  abforbents  of  the  right  and  left  lungs  communi- 
cate pretty  freely  together. 

At  the  root  of  the  lungs,  where  the  large  blood-veflels  en- 
ter, are  many  glands  called  bronchial.  They  are  generally  of 
a blackifh  colour  in  the  human  fubjerft,  and  have  been  fufpe£t- 
cdto  fecretethe  mucus  which  is  fpitup  from  the  trachea  ; but 
latter  anatomifts  having  frequently  diftimftly  filled  them  with, 
mercury,  by  injecting  the  lymphatic  veflelsof  the  lungs,  think- 
it  evident  that  they  are  not  mucous  but  lymphatic  glands. 

The  abforbents  of  the  heart,  which  have  been  knowrn  only 
by  the  lateft'  anatomifts,  come  from  its  fuperficial  and  deep 
parts.  Thefe  afterwards  form  principal  trunks  which  accom- 
pany the  coronary  arteries  and  veins,  and  like  them  the  largeft 
belong  to  the  left  ventricle.  From  the  fide  of  the  right  coro- 
nary artery  an  abforbent  pafies  over  the  arch  of  the  aorta  to  a 
gland  commonly  found  behind  the  origin  of  the  carotid  arte- 
ries. The  lymphatic  accompanying  the  left  coronary  artery  is 
formed  of  two  principal  branches  ; one  of  which  runs  up  in 
the  groove  between  the  ventricles,  and  on  the  fuperior  furface 
of  the  heart ; the  other  runs  in  a correfponding  groove  on  the 
under  fide  of  the  heart : and  having  reached  the  fpace  between 
the  auricles  and  ventricles,  turns  round  to  join  the  former- 
branch  near  the  origin  of  its  correfponding  artery.  Frequent- 
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ly,  a third  branch  comas  in  between  the  other  two.  The 
trunk  runs  next  to  a gland  on  the  other  fide  of  the  aorta  and 
the  under  end  of  the  trachea ; and  at  this  .place,  as  was  for- 
merly mentioned,  the  glands  are  common  to  the  abforbentt 
both  of  the  heart  and  lungs.  The  abforbent  accompanying 
the  right  coronary  artery  pafles  into  tire  trunk,  which  termi- 
nates in  the  right  fubclavian  vein ; while  the  other,  accompa- 
nying the. left  artery,  goes  to. the  upper  end  of  the  thoracic 
du£L 

The>thoracic  du&,  after  receiving  the  veffels  before  men- 
tioned, pafies  behind  the  afcending  aorta,  and  goes  to  the  left 
fide,  terminating  in  the  angle  between  the  jugular  and  fubcla- 
vian vein.  But,  juft  before  its  termination,  it  generally  goes 
'higher  up  than  the  angle,  and  then  bends  down  towards  it ; 
Ted  Tab.  XVIII.  nc  42,  43.  Sometimes,  though  rarely,  there 
are  two  thoracic  dufts  inftead  of  one.  Sometimes  the  du£l 
fplits  near  the  upper  part  of  the  thorax;  and -the  two  branches, 
after  fpreading  out  from  one  another,  commonly  unite  again 
at  their  termination -in  the  angle  between  the  jugular  vein  and 
the  fubclavian  veins. 

To  the  preceding  account,  it  may  not  be  improper  to  add 
the  defcription  given  of  the  Lacteal  Sac  and  DuEl  by  the  late 
Dr  Alexander  Monro. 

“ The  receptaculum  chyli  of  Pecquet,  or  faccus  la£leus  qf 
Van  Horne,  is  a membranous  fomewhat  pyriform  bag,  two- 
thirds  of  an  inch  long,  one-rthird  of  an  inch  over  in  its  largeft 
part  when  collapfed  ; fituated  on  the  firft  vertebra  of  die  loins 
to  the  right  of  the  aorta,  a little  higher  than  the  right  emul- 
gent  artery,  behind  the  right  inferior  mufcle  of  the  diaphragm* 
it  is  formed  by  the  union  of  three  tubes ; one  from  under  the 
aorta,  the  fecond  from  the  interftice  of  the  aorta  and  cava,  the 
third  from  under  the  emulgents  of  the  right  fide. 

“ The  la&cal  fac,  becoming  gradually  fmaller  towards  its 
ujiper  part,  is  contra&ed  into  a {lender  membranous  pipe,  of 
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about  a line  diameter,  which  is  generally  named  the  thoracic 
duel.  This  pafles  between  the  mufcular  appendices  or  infe- 
rior mufcles  of  the  diaphragm,  on  the  right  of,  and  fomewhat 
behind,  the  aorta  : then,  being  lodged  in  the  cellular  fubflance 
behind  the  pleura,  it  mounts  between  the  aorta  and  the  vena 
azygos  as  far  as  the  fifth  vertebra  of  the  thorax,  where  it  is  hid 
by  the  azygos,  as  this  vein  rifes  forwards  to  join  the  defeend- 
ing  or  fuperior  cava  ; after  which  the  duel  pafles  obliquely  o- 
ver  to  the  left  fide  behind  the  cefophagus,  aorta  defeendens, 
and  the  great  curvature  of  die  aorta,  until  it  reaches  the  left 
carotid  artery  ; behind  which,  on  the  left  fide  of  die  oefopha- 
gus,  it  runs  to  the  interftice  of  the  firft.  and  fecond  vertebrae  of 
the  thorax,  where  it  begins  to  feparate  from  the  carotid,  firetch- 
ing farther  towards  the  left  internal  jugular  vein  by  a circular 
turn,  whofe  convex  part  isuppermoft.  At  the  top  of  this  arch 
it  fplits  into  two  branches  for  a line  and  an  half-,  the  fuperior 
branch  receiving  into  it  a large  lymphatic  velfel  from  the  cer- 
vical glands.  This  lymphatic  appears,  by  blowing  air  and  in- 
jecting liquors  into  it,  to  have  few  valves.  When  the  two 
branches  are  again  united,  the  du£l  continues  its  courfe  towards 
the  internal  jugular  vein,  behind  which  it  defcends,  and,  im- 
mediately at  the  left  fide  of  the  infertion  of  this  vein,  enters  the 
fuperior  pofterior  part  of  the  left  lubclavian  vein,  whofe  inter- 
nal membrane  boing  duplicated,  forms  a femilunar  valve  thatis 
convex  externally,  and  covers  two-thirds  of  the  orifice  of  the 
du£l ; immediately  below  this  orifice,  a cervical  vein  from  the 
jnufculi  fealeni  enters  the  fubclavian. 

“ The  coats  of  the  fac  anti  duel  are  thin  tranfparent  mem- 
branes ; from  the  infide  of  which,  in  the  du£l,  fmall  femilunar 
valves  are  produced,  moll  commonly  in  pairs  ; which  are  fo  li- 
quated as  to  allow  the  pafiage  of  liquors  upwards,  but  oppofe 
their  return  in  an  eppofite  ccurfe.  The  number  cf  thefe  is 
generally  ten  or 't  welve. 
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“ This  is  the  moft  fimpleand  common  courfe,  fituation,  and 
ftrudture  of  the  receptaculum  chyli  and  thoracic  dudt  •,  but 
having  had  occafion  to  obferve  a variety  in  thefe  parts,  of  dif- 
ferent fubjedts,  I {hall  fet  down  the  moft  remarkable  of  them. 

“ The  fac  is  fometimes  lituated  lower  down  than  in  thefor- 
mer  defcription  ; is  not  always  of  the  fame  dimenfions  ; is  not 
compofed  of  the  fame  number  of  duffs  ; and  frequently  ap- 
pears to  confift  of  feveral  fmall  cells  or  dudts,  inftead  of  being 
one  fimple  cavity. 

“ The  diameter  of  the  dudt  is  various  in  moft  bodies,  and 
is  feldom  uniform  in  the  fame  fubjedh ; but  frequently  fudden 

enlargements  or  facculi  of  it  are  obfervable. The  divifions 

which  authors  mention  of  this  dudt  are  very  uncertain.  I have 
feen  it  divided  into  two,  whereof  one  branch  climbed  over  the 
forepart  of  the  aorta  at  the  eighth  vertebra  of  the  thorax,  and 
at  the  fifth  flipped  behind  that  artery,  to  join  the  other  branch 
which  continued  in  the  ordinary  courfe. The  precife  ver- 

tebra, where  it  begins  to  turn  to  the  left  fide,  is  alfo  uncertain. 

Frequently  it  does  not  fplit  at  its  fuperior  arch  \ in  which 

cafe  a large  fac  is  found  near  its  aperture  into  the  fubclavian 

vein. Generally  it  has  but  one  orifice  ; though  I have  feen 

two  in  one  body,  and  three  in  another  : Nay,  fometimes  it  di- 
vides into  two,  under  the  curvature  of  the  great  artery ; one 
goes  to  the  right,  another  to  the  left  fubclavian  vein ; and  I 
have  found  this  dudt  difcharging  itfelf  entirely  into  the  right 

fubclavian The  lymphatic  veffel  which  enters  its  fuperior 

arch,  is  often  fent  from  the  thyroid  gland. 

“ Whether  is  not  the  fituation  of  the  receptaculum  chyli, 
fo  much  nearer  the  mufcular  appendices  of  the  diaphragm  in 
men  than  in  brutes,  defigned  to  fupply  the  difadvantageous 
courfe  the  chyle  muft  otherwife  have  in  our  eredt  pofture  ? 

“ Does  not  the  defcent  of  the  end  of  the  dudt  to  the  fubcla- 
vian vein,  and  the  opening  of  the  lymphatic  into  the  top  of  the 

arch, 
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arch,  contribute  to  the  ready  admiflion  of  the  j:hyle  into  that 
vein  ?” 


In  the  defcription  of  the  lymphatic  veil'd  s which  lie  near 
the  trunk  of  the  body,  only  a few  glands  have  been  mentioned  ; 
and  in  the  figure  where  thofe  vefiels  are  exhibited  no  glands 
are  reprefented.  For  the  lymphat:c  glands  not  being  conftant 
either  in  number  or  fituation,  the  defcribing  them  particularly 
in  any  one  fubjedt  appeared  lefs  neceflary,  fince  we  cannot  be 
fure  of  finding  them  exactly  the  fame  in  any  other.  It  may, 
however,  be  neceflary  to  mention  where  they  are  commonly 
feen. 

The  mefentery  of  the  human  fubjedl  is  well  known  to  con- 
tain a confiderable  number  of  them,  from  100  to  150  or  up- 
wards ; they  are  likewife  found  in  the  mefocolon,  where  the 
lymphatics  of  the  large  inteftines  pafs  through  them;  but 
here  they  are  both  fmaller  and  lefs  numerous  than  in  the  me- 
fentery. The  ftomach  has  alfo  feveral  glands  which  belong 
to  its  lymphatic  veflels,  and  lie  near  the  arteria  coronaria  and 
the  gailrica  dextra.  There  are  likewife  a few  upon  the  omen- 
tum in  fome  fubjedis  ; and  there  are  alfo  many  by  the  fides  of 
the  pancreas,  particularly  near  the  lefler  lobe  of  that  vifeus, 
■clofe  to  the  duodenum. 

Befides  thefe  glands  -which  belong  to  the  inteftinal  tube, 
there  are  many  more  in  the  cavity  of  the  abdomen,  and  a few 
in  the  cavity  of  the  pelvis,  -which  belong  to  the  lymphatic  vef- 
fels  of  the  other  organs. 

There  is  commonly  a -confiderable  gland  feen  juft  on  the  in- 
fide  of  the  edge  of  the  tendon  of  the  external  oblique  mul'cle, 
called  Pouparfs  ligament , on  the  outfide  of  the  iliac  artery  ; and 
there  are  others  near  that  artery,  w'here  it  lies  upon  the  pfoas 
mufcle.  There  are  likeudfe  commonly  one  cr  two  near  the 
internal  iliac  artery  in  the  cavity  of  the  pelvis  ; fome  on  the 
Surface  of  the  os  facrum  behind  the  redtum;  and  generally  a 

confiderable 
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confiderable  number  on  its  Tides,  and  upon  the  lumbar  ver- 
tebras. 

Over  the  trunks  of  theblood-vefTels  of  the  fpleen,  liver,  kid- 
neys, and  renal  capfulte,  there  are  alfo  lymphatic  glands  which 
belong  to  the  lymphatic  veflels  of  thefe  organs.  In  the  thorax, 
a few  glands  are  found  on  the  fore-part  of  the  pericardium  and 
upper  furface  of  the  diaphragm,  and  belong  to  the  liver  or  dia- 
phragm. Others  are  fituated  between  the  laminae  of  the  ante- 
rior mediaftinum. 

There  are  likewife  lymphatic  glands  fometimes  obferved  by 
the  Tides  of  the  thoracic  du£t,  particularly  about  the  middle  of 
the  thorax ; which  glands  belong  principally  to  the  veflels  of 
the  lungs. 

There  are  alfo  many  lymphatic  glands  (called  bronchial)  near 
the  root  of  the  lungs  : thefe  glands  are  placed  upon  the  lym- 
phatic veflels,  juft  where  they  quit  the  lungs.  But  no  lympha- 
tic glands  have  yet  been  obferved  in  the  fubftanceof  the  lungs; 
and  the  tubercles,  which  fome  fufpeft  to  be  obftructed  lym- 
phatic glands,  feem  to  have  a different  origin.  There  are  like- 
wife fome  glands  feen  on  the  lymphatic  veflels  which  lie  near 
the  fubclavian  veins  at  the  upper  part  of  the  thorax,  and  which 
belong  to  the  lungs. 

Be  Tides  thefe  there  are  fome  lymphatic  glands  upon  the  aor- 
ta near  the  oefophagus,  and  there  are  alfo  others  occafionally 
met  with  in  the  intercoftal  fpaces,  and  there  are  generally  two 
or  three  contiguous  to  the  thoracic  duel  at  the  lower  part  of 
the  neck  and  upper  part  of  the  thorax,  near  the  termination  of 
that  duct  in  the  angle  between  the  left  jugular  and  the  left  fub- 
clavian vein  ; and  a few  are  found  over  the  internal  mammary 
veflels  wdiere  the  abforber.ts  of  the  liver  pafs  up  within  the  tho- 
rax. 


* 3.  Lymphatic* 
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§ 3.  Lymphatics  of  the  Head  and  Neck. 

The  lymphatics  of  the  head,  like  thofe  in  many  other  parts 
of  the  body,  are  in  two  fets  ; one  belonging  to  the  outer,  the 
other  to  the  inner,  parts  of  the  head.  Thofe  on  the  outfide 
of  the  head  accompany  the  blood-veffels,  and  pafs  through 
glands  in  their  way  to  the  neck.  Thofe  accompanying  the 
temporal  artery  go  through  fmall  glands  at  the  root  of  the  zy- 
gomatic procefs,  while  the  abforbents  of  the  occiput  pafs  thro’ 
others  behind  the  maftoid  procefs  of  the  temporal  bone. 

Several  anatomifts  have  feen  an  appearance  of  lymphatics 
both  on  the  brain  and  its  membranes  ; but  none,  even  of  the 
lateft  authors,  have  been  certain  about  them.  That  the  brain, 
however,  has  its  abforbents,  there  can  be  little  doubt  *,  as  is  in 
fome  meafure  proved  from  the  exiftence  of  lymphatics  and 
glands,  in,  or  on  the  outfide  of,  the  palfages  of  the  arteries 
and  veins  of  the  brain  ; from  fvvellings  in  the  lymphatic  glands 
of  the  neck,  arifing  from  the  difeafes  of  the  brain  ; from  the 
abforption  of  water  which  has  fometimes  happened  in  cafes  of 
hydrocephalus  ; and  from  feveral  other  circumftances: 

From  the  fuperficial  and  deep  parts  of  the  head,  the  lymph- 
atics pafs  through  the  glands  fituated  near  the  carotid  arteries 
and  internal  jugular  veins,  where  they  are  joined  by  others, 
to  be  immediately  deferibed. 

From  the  different  parts  of  the  face,  the  lymphatics  chiefly 
accompany  the  branches  and  trunk  of  the  facial  artery.  They 
come  from  the  inner  angle  of  the  eye,  from  the  nofe,  lips,  and 
cheeks.  Some  of  thefe  pafs  through  fmall  glands  on  the  out- 
fide of  the  buccinator  mufcle,  while  the  principal  branches  go 
through  larger  glands  on  the  outer  and  under  fide  of  the  lower 
jaw,  near  the  correfponding  blood-veffels,  and  the  inferior 
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maxillary  gland.  Others  run  through  the  glands  on  the  up- 
per and  under  end  of  the  parotid  gland-.  The  lymphatics 
of  the  inner  fide  of  the  nofe  run  principally  with  the  internal 
maxillary  artery,  and  pafs  through  the  glands  behind  the  angle 
of  the  lower  jaw,  where  they  are  joined  by  others  from  the 
inner  part  of  the  mouth.  Deeper  than  this,  and  near  the  in- 
ternal jugular  vein,  the  lymphatics  of  the  tongue,  and  parts  a- 
bout  the  os  hyoides,  pafs  through  the  glands  which  belong  like- 
wife  to  thofe  of  the  deep  parts  of  the  head. 

The  glands  which  accompany  the  lower  part  of  the  artery 
that  runs  upon  the  face,  are  fometimes  fvvelled  in  confequence 
of  abforption  from  the  lips,  and  alfo  from  gum  boils  ; and  thofe 
which  accompany  the  occipital  artery,  are  frequently  enlarged 
in  confequence  of  abforption  of  matter  from  wounds  of  the 
fcalp  •,  from  which  fails  we  are  led  to  trace  the  courfe  of  the 
lymph  even  in  the  living  body.  In  quadrupeds  thofe  vefiels 
may  be  diftin&ly  feen,  particularly  in  a dog  or  an  afs,  by  paf- 
fing  a ligature  round  the  large  blood-veflels  of  their  necks  im- 
mediately after  killing  them.  Mr.  Hewfori  made  fome  experi- 
ments of  this  kind,  with  a view  to  determine  whether  die  brain 
had  lymphatic  veflels  ; but  he  informs  us  he  was  never  able  to 
fee  any  on  that  organ  ; neither  when  he  tied  up  the  lympha- 
tics on  the  necks  of  thofe  animals,  nor  when  he  diflefted  the' 
human  brain,  with  a view  to  difeover  thofe  veflels;  although 
he  particularly  fought  for  them  in  the  plexus  choroides,  where 
they  have  been  fufpefted  to  be  feen,  and  near  the  glandular 
pituitaria:  but  that  although  lymphatic  veflels  have  not  been 
demonftrated  in  the  brafn,  it  is  probable  from  analogy  that 
this  organ  is  not  deflitute  of  them. 

The  lymphatics  already  deferibed  from  the  different  parts 
which  belong  to  the  head,  accompany  the  external  and  internal 
jugular  veins,  though  chiefly  the  latter,  where  they  form  a 
large  and  beautiful  plexus,  fading  through  numerous  gland? 
in  the  whole  length  of  the  neck.  At  the  under  end  of  the 
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neck  they  join  the  lymphatics  of  the  fuperior  extremities,  and 
then  form  a common  trunk  to  be  afterwards  mentioned. 

The  glandula  thyroidea  has  many  lymphatic  veffels,  which 
can  be  inflated  by  blowing  air  i..to  the  cells  of  the  gland:  thefe 
veffels  pafs  on  each  fide  of  the  trachea,  one  part  going  into  the 
trunk,  which  terminates  in  the  right  fubclavian  and  jugular, 
and  the  other  joining  the  thoracic  duel  upon  the  left  fide  near 
its  termination. 

In  Tab  XVIII.  which  exhibits  the  trunk  fo  prepared  as  to 
fhew  the  lymphatics  and  the  thoracic  du£t,  (i)  is  the  neck. 
(2)  The  fhoulder.  (3)  The  arm.  (4)  The  out  end  of  the 
clavicle.  (5)  The  extremity  of  the  firft  rib.  (6)  The  fubcla- 
vian mufcle.  (7)  The  rib.  (8)  The  trachea.  (9)  The  aorta 
afeendens.  (10)  The  fpine.  (n)Vena  azygos.  (12)  The 
aorta  defeendens.  (13)  The  caeliac  artery.  (14.)  The  fupe- 
rior mefenteric  artery.  (15)  The  right  crus  diaphragmatis-. 
( 16)  The  kidney.  (17)  The  right  emulgent  artery.  (18) 
The  common  iliac  artery.  (19)  The  divifion  of  the  common 
iliac  into  the  external  and  internal  iliac  arteries.  (20)  The 
cavity  of  the  pelvis.  (21)  The  fpine  of  the  os  ilium.  (22) 
The  groin.  (23)  A lymphatic  gland  in  the  groin,  into  which 
lymphatic  veffels  from  the  lower  extremity  are  feen  to  enter. 
(26)  The  pfbas  mufcle  with  lymphatic  veffels  lying  upon  its 
infide.  (27)  A plexus  of  lymphatics  which  having  paffed 
over  the  brim  of  the  pelvis  at  (25),  having  entered  the  cavity 
of  the  pelvis,  and  received  the  lymphatic  veflels  belonging  to 
the  vifeera  contained  in  that  cavity,  next  afeends,  and  pafles 
behind  the  iliac  artery  to  (29,  29)The  right  pfoas,  with  a large 
plexus  of  lymphatics  lying  on  its  infide.  (30,  3°>)  ^ie  plexus 
lying  on  each  fide  of  the  fpine.  (31,  3T  3*’)Spaces  occupied 
by  the  lymphatic  glands  ; which  are  not  here  reprefented,  not 
having  been  injected  in  the  fubjetl.  (32)  The  trunk  of  the 
fadleals'lying  on  the  under  fide  of  the  fuperior  mefenteric  ar- 
tery.  (33) The  fame  dividing  into  two  branches;  one  o£ 

which- 
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which  paffes  on  each  fide  of  the  aorta,  that  of  the  right  fide  be- 
ing feen  to  enter  the  thoracic  duft  at  (34.)  (34)  The  thoracic 
^duft  beginning  from  the  large  lymphatics.  (38)  The  thoracic 
duft  palling  under  the  curvature  of  the  aorta  to  get  to  the  left 
fubclavian  vein.  (39)  A plexus  of  lymphatic  veflels  palling 
upon  the  trachea  from  the  thyroid  gland  to  the  thoracic  duff. 
(40)  The  upper  part  of  the  thoracic  dudb  "lying  between  the 
left  carotid  and  the  left  jugular  vein,  and  palling  behind  that 
vein  downwards  and  outwards  towards  the  angle  between  the 
left  jugular  and  the  left  fubclavian.  (41)  The  extremity  of  the 
thoracic  duft  entering  the  angle  between  the  left  jugular  and, 
the  left  fubclavian  vein.  (46)  That  net-work  palling  under  the 
.right  fubclavian  vein,  and  under  the  fubclavian  mufcle,  the 
clavicle  being  removed. 

N.  B.  The  other  Nos  are  explained  fir  the  courfe  of  the  de£= 

. criptions. 


5 4.  Lymphatics  of  the  upper  Extremities. 

Like  the  leg,  each  arm  has  two  fets  of  lymphatic  veflels. 
One  fet,  which  lies  immediately  under  the  integuments,  be- 
longs to  the  Ikin  and  the  cellular  membrane,  connefting  it  to 
the  mufcles  ; the  other  accompanies  the  large  arteries,  and  be- 
longs to  the  parts  deeper  feated. 

The  fuperficial  fet  of  lymphatic  vefiels  are  numerous,  and 
may  be  dilcovered  in  emaciated  dropfical  fubjefts,  by  a care- 
ful difleftion  on  the  fore  and  back  part  of  the  arm-  They  a- 
rife  firfl  from  the  fore-part  of  the  fingers  and  palm  of  the  hand, 
and  run  fomewhat  like  the  veins.  They  go  to  the  fore  arm, 
where  they  meet  with  others  from  the  outer  and  inner  edges 
.of  the  hand.  After  running  a little  further,  they  receive  ma- 
ny branches  from  the  back  part  of  the  hand  and  fingers,  and 
, then  form  a plexus  which  furreunds  the  greater  part  of  the  fore- 
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arm.  Having  got  above  the  elbow,  moll  of  them  run  near  the 
bafilic  vein,  and  commonly  pafs  through  one  or  two  fmall 
glands,  a little  above  the  internal  condyle  of  the  humerus,  and 
over  the  brachial  artery  •,  but  the  lymphatics  on  that  fide  of 
the  arm  next  the  thumb  appear  to  pafs  through  no  glands  till 
they  reach  the  axilla.  J.hc  reft  of  the  lymphatics  accompany 
the  cephalic  vein,  and  are  but  few  in  number : they  pafs  be- 
tween the  deltoid  and  pedloral  mufcles,  and  then  go  through 
glands  at  the  inftde  of  the  clavicle.  Of  the  deep-feated  lym- 
phatics of  the  arm,  two  commonly  accompany  each  artery,  in 
the  fame  manner  as  the  veins  do:  Having  reached  the  upper 
end  of  the  arm,  they  go  through  the  axillary  glands,  where 
they  are  joined  by  the  lymphatics  from  the  mamma  and  fide  of 
the  thorax,  and  alfo  by  thofe  from  the  fhoulder.  From  thefe 
glands  larger  branches  run  under  the  clavicle,  and  form  a trunk, 
which  receives  thofe  from  the  head  and  neck  already  deferib- 
ed.  In  Tab.  XVII.  fig.  3.  fome  of  the  lymphatics  are  fee  n 
running  on  the  back  part  of  the  fore-arm  at  (6,6)  moft  of  them 
palling  on  its  outfide,  and  twilling  to  the  fore-part,  near  the 
head  of  the  radius,  as  at  (7).  But  in  this  reprefentation, 
there  is  a veflel  which  pafles  toward  the  infide,  under  the  in-* 
ner  condyle  of  the  os  humeri  at  (8),  and  fends  a branch  a- 
mongft  the  mufcles  ; which  branch  perforates  the  interofleous 
ligament,  getting  between  die  radius  and  ulna  to  the  fore- 
part, where  it  j-oins  a deep-feated  one  that  had  accompanied 
the  radial  artery. 

In  this  figure,  which  exhibits  a back  view  of  the  fore-arm 
and  hand,  ( 1 ) Is  the  hand.  (2)  The  lower  extremity  cf  the 
radius.  (3)  The  lower  extremity  of  the  ulna.  (4)  The  muf- 
cles on  the  back  of  the  fore-arm  turned  afide  to  exhibit  a deep- 
feated  lymphatic  veflel  which  perforates  the  interofleous  liga- 
gament  to  get  to  the  iorc-part.  (5)  The  olecranon. — The  vef~ 
{els  have  been  already  referred  to. 
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In  Tab.  XVII.  fig.  iv.  the  lymphatic  veffels  are  feen  on  the 
fore-part  of  the  upper  extremity ",  thofe  fuperficial  branches 
which  palled  on  the  outfide  of  the  back  of  the  fore- arm  ap? 
pearing  now  on  the  fore-part  at  (8)  •,  and  afeending  under  the 
fkin  that  covers  the  fupinator  longus  and  the  biceps,  they  en- 
ter fome  glands  in  die  axilla  at  (12,  12),  whilft  that  velTel 
which  palled  on  the  in  fide  of  the  back  of  the  fore-arm  under 
the  internal  condyle,  appears  on  the  fore-part  at  (9),  and  jult 
above  the  condyle  enters  a gland  (10),  and  then  paffes  up  on 
the  infide  of  the  arm,  communicating  with  a lymphatic  from 
the  fore-part  of  the  wrift,  and  palling  to  the  axillary  glands. 

A fuperficial  lymphatic  is  feen  under  the  lkin,  on  the  fore- 
part of  this  extremity  juft  above  the  wrift  ; a pipe  was  intro- 
duced at  (7),  and  die  vefiel  thereby  inje&ed  with  mercury. 
Faffing  under  the  integuments  over  all  the  mufcles,  this  vefiel 
joins  the  lymphatic  from  the  back  part  of  the  fore-arm  at  (i  i), 
and  there  forms  a plexus  which  paffes  under  the  integuments, 
on  the  infide  of  the  arm,  to  the  axillary  glands  at  (12). 

Befides  tliefe  fuperficial  lymphatics  upon  the  upper  extre- 
mity, others  lie  near  the  radial  artery  ; one  is  inje&ed  with  a 
pipe  fixed  at  (13).  This  vefiel  accompanies  the  radial  artery, 
and  pafies  (14)  lirft  under  the  interoffequs,  and  then  under  the 
plnar  artery,  which  in  this  fubjeft  runs  over  the  mufcles. 
Near  the  part  where  it  pafies  under  the  interofieous  artery,  it 
receives  the  branch  from  the  back  of  the  fore-arm.  After 
palling  under  thefe  arteries,  this  lymphatic' appears  on  the  in- 
fide  of  the  brachial  artery  at  (15),  where  it  is  deep-feated. 
Afeending  clofe  to  that  artery,  and  near  the  middle  of  the  arm, 
it  paffes  through  the  two  glands  (16,  16)  •,  after  which  it  ap- 
pears confiderably  enlarged,  goes  under  one  of  the  arterix  a- 
naftomatioc  at  (17,  18),  and  then  afeends  to  the  lymphatic 
glands  in  the  axilla  (19,  19). 

In  the  above  figure,  which  exhibits  a fore  view  of  the  up- 
per extremity,  (1)  is  the  fcapula,  (2)  the  clavicle,  (3)  the  ex- 
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tremity  of  the' brachial  artery,  (4)  the  mufcles  lying  on  the  in- 
fideof  the  arm,  (5)  the  inner  condyle  of  the  os  humeri,  (6) 
the  lower  extremity  of  the  radius.  The  fubfequent  N°s  de- 
noting the  veflels  have  been  explained  in  the  defeription. 

Thefe  veflels,  however,  as  they  here  appear,  although  repre- 
fented  from  a fuccefsful  inje&ion,  are  only  a part  of  the  large 
lymphatic  veflels  of  the  arm;  and  there  are  fome  accompanyr 
ing  the  ulnar  and  interofleous  arteries,  that  are  not  here  inject- 
ed. They  fliould  moreover  be  confidered  as  only  trunks  of  the 
lymphatics ; fince  it  is  probable,  that  every  (even  the  fmalleft) 
part  of  this,  as  well  as  all  other  parts  of  the  body,  has  fome 
of  thefe  veflels  adapted  to  abforption.  That  .this  is  the  cafe 
feems  to  be  proved  by  the  experiments  made  with  die  vario- 
lous matter  ; for  at  what  part  foever  of  the  arm  that  matter  is 
inl'erted,  the  lymphatic  veflels  take  it  up  and  carry  .it  .into  the 
body,  as  can  be  traced  by  its  inflaming  the  conglobate  glands 
through  which  thefe  veflels  pafs. 

In  Tab.  XVIII.  the  termination  of  all  the  lymphatic  veflels  is 
exhibited.  Two  of  the  trunks  of  thofe  of  the  left  arm  are  feen 
•at  (42,  42).  They  pafs  under  the  clavicle,  whofe  cut  end  is 
feen  at  (4) ; and  under  the  fubclavian  vein.  Here,  having 
joined,  they  form  the  large  trunk  (43),  which  appears  juft  a- 
bove  the  left  fubclavian  vein,  and  joins  the  extremity  of  the 
•thoracic  duCl  at  its  entrance  into  the  angle  between  that  vein 
and  the  jugular. 

The  thoracic  dud  is  not  only  joined  by  this  trunk  of  the 
•lymphatics  of  the  left  arm,  but  alio  by  the  lymphatic  veflels  of 
the  left  fide  of  the  diyroid  gland,  and  by  the  trunk  of  tile  lym- 
phatics of  the  left  fide  of  the  head  and  neck,  and  alfo  by  fome 
•from  the  lungs  of  the  fame  fide. 

The  lymphatic  veflels  of  the  right  fide  are  commonly  feen  to 
•.terminate  in  the  angle  between  the  jugular  vein  and  the  iub- 
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Cubclavian.  When  they  enter  the  fubclavian  vein  at  any  ci- 
ther part,  it  appears  to  be  only  an  accidental  variety. 

Tliefe  lymphatic  vefiels  of  the  right  fide  form  four  confide- 
rable  trunks,  which  join  near  their  termination.  Tliefe  trunks 
are,  1.  One  from  the  upper  extremity,  which  appears  at  (47), 
lying  above  the  clavicle  between  the  fubclavian  artery  and 
vein  : This  trunk  is  formed  by  the  lymphatics  (44),  which 
come  up  with  the  brachial  artery,  and  the  plexus  (45),  which 
likewife  belongs  to  the  arm,  and  pafles  under  the  fubclavian 
vein.  2.  The  trunk  of  the  lymphatic  veflels  of  the  right  fide  of 
the  head  and  neck,  which  pafles  down  on  the  outfide  of  the 
jugular  vein,  as  is  fliewn  at  (48).  3.  A lymphatic  from  the 

thyroid  gland.  This  veflel  is  feen  at  (49),  palling  under  the 
right  jugular  vein  to  get  to  the  others.  4.  A trunk  from  the 
lungs  of  the  right  fide  1 This  trunk  is  diftinclly  traced  under 
the  fubclavian  vein  to  its  termination,  in  common  with  the  o- 
thers,  at  tire  union  of  the  jugular  and.  fubclavian  veins. 

§ 5.  Of  the  Chyle. 

The  chyle  is  a white  juice  extracted  from  the  aliments, 
and  afterwards  mixed  with  the  blood.  That  its  principal 
compofition  is  of  water  and  oil,  feems  evident,  from  the  fweet- 
nefs  of  its  tafle,  from,  the  whitenefs  of  its  colour,  from  its  acef- 
cent  and  coagulable  nature,  and  from  its  lightnefs,  by  which 
f fwims  on  the  blood  ; in  all  which  properties  it  very  much 
efembles^an  emulfion.  It  is  compofed  of  a vegetable  farina, 
with  animal  lymph  and  oil.  It  every  where  retains  the  pro- 
perties of  the  volatile  and  oily  aliments.  It  changes  into  milk 
with  very  little  alteration.  But  afterwards  it  becomes  more 
manifeftly  glutinous;  fince  the  pellucid  ferum  it  contains, 
either  by  exhaling  the  watery  part,  or  by  applying  an  intenfc 
heat,  coagulates  into  a kind  of  jelly. 
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Haller  has  attributed  the  flrfl  caufe  of  motion  in  the  chyle, 
and  of  its  abforption,  chiefly  to  the  attraction  of  the  capilla- 
ry veflels,  which  obferve  alternate  pulfes  with  the  periftaltic 
contraction  of  the  inteftine.  The  a'ttra&ile  force  tills  the  vil- 
lofity ; the  periftaltic  force  empties  the  villofity,  and  moves 
the  chyle  farther  forward.  The  reft  of  its  motions  feem 
. to  depend  on  the  ftrength  of  the  membrane  of  the  lacteal 
veflel  itfelf,  which,  even  after  the  death  of  the  animal, 
expels  the  chyle,  fo  that  the  veflels  become  pellucid  which 
before  were  milky.  The  alternate  comprefling  forte  of  the 
diaphragm  is  alfo  of  fome  efficacy  in  this  cafe. 

The  chyle,  mixed  with  the  blood,  does  not  immediately 
change  its  nature,  as  we  learn  from  the  milk  which  is  after- 
wards made  of  it;  but  after  it  has  circulated  through  the  body, 
fomented  with  heat,  and  mixed  with  a variety  of  animal  juices, 
$t  is  at  length  fo  changed,  that  a part  of  it  is  depolited  in  the 
cellular  fubftance,  under  the  denomination  of  fat : a part  of  it 
is  configured  into  the  red  globules  ; another  part  changes  into' 
ferum;  and  the  watery  parts  go  off,  in  fome  meafure,  by  urine, 
in  fome  meafure  by  perforation  ; while  a finall  part  is  retain- 
ed in  the  habit  to  dilute  the  blood. 


CHAP.  VIII. 

x ' 

Of  the  Properties  of  the  Lymph,  as  obfrved  by  Mr  Henit- 

fon  *, 

AS  the  fluid  contained  in  the  lymphatic  veflels  refembles 
water  in  the  circumftances  of  tranfparencv  and  want  of 
colour,  thence  their  firft  difeoverers  denominated  thefe  veffelsN 

dudlus 

\ * ** 

* The  pubiifher  has  here  to  acknowledge  the  very  polite  manner 
in  which  Mrs  Hewfon  gave  him  liberty  to  make  ufc  of  fuch  of  her 
hulband's  difeoveries  and  oblervations  on  the  Lymphatic  Svftem  as 
might  be  ufeful  to  this  Work. 
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du-clus  aquofty  and  feem  to  have  concluded  that  the  lymph  was 
nothing  but  water. 

This  opinion  Tome  of  the  fucceeding  phyfiologifts,  particu- 
larly the  learned  Boerhaave,  rendered  more  probable,  by  fup- 
pofing  that  there  were  three  feries  of  arteries  ; the  fanguife- 
rous,  the  feriferous  and  the  lymphatic-,  and  that  thofe  lympha- 
tic veffels  we  are  now  deferibing,  were  only  veins  correfpond- 
ing  to  the  lymphatic  arteries,  to  reftore  their  lymph  to  the 
heart.  Thence  the  lymph  feems  to  have  been  concluded  the 
thinneft  part  of  our  fluids;  in  which  opinion  phyfiologifts 
were  confirmed  by  Leeuwenhoeck’s  theory,  that  the  globules 
of  lymph  were  fmaller  than  thofe  of  the  ferum,  or  of  the  red 
part  of  the  blood. 

The  fluids  that  moiften  the  different  cavities  of  the  body, 
viz.  that  of  the  peritoneum,  pleura,  pericardium,  &c.  being  fuf- 
pedted  to  be  formed  folely  from  the  condenfation  of  that  fleam 
which  appears  on  opening  an  animal  juft  killed,  have  thence 
been  alfo  confidered  as  mere  water  by  fome  anatomills  and 
phyfiologifts ; who  where  confirmed  in  this  opinion  by  obferv- 
ing,  that  in  dropfies,  where  a great  quantity  of  fluid  is  let  out 
from  fuch  cavities,  it  is  commonly  a mere  water,  feldom  coa- 
gulating either  when  expofed  to  the  air  or  to  heat.  And, 
agreeably  to  this  opinion,  thefe  dropfies  are  faid  to  be  occafi- 
oned  by  an  increafed  fecretion,  or  an  impeded  abforption  ; 
which  fuppofes  that  the  fluids,  naturally  moiftening  thefe  ca- 
vities, are  the  lame  as  thofe  let  out  from  them  in  dropfical 
cafes. 

But  notwithftanding  the  plaufibility  of  all  the  arguments 
from  which  fuch  conclufions  were  made,  with  refpedl  to  thefe 
fluids,  it  appears  from  experiment,  that  although  they  be  fo 
tranfparent  in  living  animals,  and  fo  watery  in  dropfies,  yet  in 
animals  in  health  they  differ  fo  much  from  water,  that  they 
jiot  only  coagulate  when  expofed  to  heat,  but  alfo  when  mere- 
ly expofed  to  the  air ; in  which  circumftar.ee  they  agree  moil 
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■with  that  part  of  the  blood  called  the  coagulable  lymph,  as  is' 
evident  by  colle&ing  this  fluid  from  the  furface  of  the  abdo- 
men, thorax,  of  pericardium  of  ari  animal  that  has  been  re- 
cently killed ; for  if  the  fluid  thus  colletted  be  fuffered  to  reft,' 
and  expofed  to  the  air,  it  will  jelly  as  the  coagulable  lymph  of  the 
blood  does.  This  is  an  experiment  which  Mr  Hewfon  made 
on  a confiderable  number  of  animals,  viz.  on  bullocks,  dogs,' 
geefe,  and  rabbits,  and  the  refult  of  all  the  experiments  was 
the  fame.  From  among  thofe  who  concluded  thefe  fluids  a 
mere  water,  fliould  be  excepted  Drs  Haller  and  Monro,  who 
are  of  a different  opinion,’ 

If  immediately  after  killing  an  animal  in  health,  a lympha- 
tic veflel  be  tied  up  properly,  and  then  cut  out  of  the  body  and 
opened,  fo  as  to  let  out  the  lymph  info  a cup  and  expofe  it  to 
the  air,  it  will  jelly  as  the  coagulable  lymph  of  the  blood  does' 
in  the  fame  circumftances-,  this  experiment  Mr  Hewfon  has 
likewife  made  feveral  times  on  dogs,  afles,  and  geefe.  But 
with  refpedt  to  that  fluid  which  moiftens  the  cellular  fub- 
ftance  or  cellular  membrane,  as  it  is  called,  he  cannot  fpeak 
with  fo  much  preciflon,  flnee  it  cannot  be  colle£ted  in  animals 
in  health  ; but  when  we  confider  how  great  a probability  there 
is  of  the  lymphatic  veiTels  abforbing  that  fluid,  we  may  fuf- 
pe£t  that  it  is  flmilar  to  what  moiftens  the  pericardium,  thorax> 
abdomen,  &c.  efpecially  as  Mr  Hewfon  has  repeatedly  obferv- 
ed,  that  the  lymph  returning  from  the  extremities  by  their 
lymphatic  vefl'els,  coagulates  when  expofed  to  the  air  as  well 
as  the  lymph  nearer  the  centre  of  the  body. 

Since,  then,  thofe  fluids  in  healthy  animals  coagulate  fpon- 
tancoufiy  on  being  expofed  to  the  air,  may  we  not  conclude 
that  they  refemble  the  coagulable  lymph  of  the  blood,  at  leaft 
more  than  they  do  the  water,  or  even  than  they  do  the  ferum, 
which  does  not  jelly  on  being  expofed  to  the  air?  And  is  it  not 
an  argument  in  favour  of  this  inference,  that  fuch  a fluid  ap- 
i p'""s  fiter  for  the  office  of  lubrication  kbitn  mere  water,  and 
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more  fimilar  to  the  fynovia,  whicli  of  all  fluids  is  the  belt 
adapted  .to  that  purpofe  ? 

But  although  from  thefe  experiments  it  appears  fufficiently 
evident,  that  the  lymph  ip  thefe  cavities  and  veifels  of  an  heal- 
thy animal,  wj^l  always  jelly- on  being  expofejd  to  the  air,  yet 
it  has  been  likewife  obferved,  that  the  ftrength  of.  that  jelly  is 
different  in  different  animals.  Ingeefe  thefe  fluids  jelly  fooner 
than  in  dogs  ; and  in  the  fame  animals  the  jelly  differs  in  the 
different  circumflances  of  health:  in  moll  of  the  dogs  which 
Mr  Hewfon  examined,  the  contents  of  the  lymphatics  formed 
a flrong  jelly  ; but  in  a dog  which  he  had  fed  eight  days  with 
jjread  and  water,  and  that  rather  fparingly,  the  lymph  formed 
a very  weak  jelly;  and  in  young  geefe  thefe  fluids  are  later  in 
jellying  than  ip  fuch  as  are  full  grown.  The  fanje  thing  i? 
true  with  xefpeet  to  the  fluid  contained  in  the  pericardium 
and  abdonaen  of  other  animals  ; which  fluid,  when  in  a fmall 
quantity,  always  forpied  a flrong  jelly,  but  when  more  copi- 
ous, and  tire  animal  more  feeble,  the  jelly  is  thinner  ; and  in 
dropflcal  cafes,  it  is  well  known  that  the  fluid  let  out  of  thefe 
cavities  is  not  obferved  to  jelly  on  being  expofed  to  the  air,  as 
it  does  in  animals  in  health  ; but  in  fome  cafes  it  is  found  to 
coagulate  by  heat,  like  the  ferunr  of  the  blood,  and  in'  others 
it  only  becomes  a little  turbid  when  boiled,  owing  to  the  coa- 
gulable  matter  being  in  very  imall  proportion  to  the  water. 

Although  this  lymph  becomes  more  watery  in  a weak  Hate 
of  the  animal,  it  is  lefs  watery,  and  more  coagulable  in  fome 
difeafes. 

But  what  is  a more  curious  fadt,  in  thofe  cafes  where  the  fluid 
contained  in  the  abdomen  and  pericardium  has  been  compared 
with  that  contained  in  their  lymphatic  veiipls,  of  animals  in 
different  Hates  of  health,  they  were  found  to  agree  with  one* 
another  in  the  degree  of  coherence  of  the  jelly  which  thev 
formed.  For  when  the  animal  was  in  perfect  health,  the 
lymph  from  the  cavity  of  the  pericardium,  abdomen,  anti 
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pleura,  formed  a ftrong  jelly,  and  that  in  the  lymphatics  of  the 
neck  and  extremities  was  equally  firm : When  the  animal 
was  reduced,  as  in  the  dog  fed  eight  days  on  bread  and  water, 
or  when  the  goofe  was  very  young,  then  the  jelly,  formed  by 
the  fluid  collected  in'  thefe  cavities,  was  weak,  and  that  form- 
ed by  the  lymph  in  the  lymphatic  veffels  was  likewife  in  the 
fame  proportion.  So  that  although  thefe  fluids  vary  in  the 
different  circumftances  of  health,  yet  they  always  agree  with 
each  other. 

Thefe  fluids  likewife,  as  we  have  before  obferved,  befides 
agreeing  with  one  another,  approach  to  the  nature  of  the  coa- 
gulable  lymph  of  the  blood,  in  the  circumflance  of  coagulating 
when  expofed  to  the  air,  but  they  differ  from  it  in  the  time, 
neceffary  for  that  coagulation.  In  dogs  that  were  feemingly 
in  perfedt  health,  whofe  blood  andwhofe  lymph  were  let  out 
of  their  veffels  at  the  fame  time,  the  lymph  was  found  to  be 
tnuch  latqr  in  coagulating  than  the  blood.  The  time  which 
the  blood  requires  for  its  coagulation  is  about  feven  minutes 
after  being  expofed  to  the  air;  but  the  lymph  let  out  from  the 
lymphatic  veffels  of  the  fame  animals,  was  found  to  require 
half  an  hour  or  more  for  its  coagulation.  And  although  the 
blood  coagulates  fooneft  in  the  weak  animals,  yet  the  contents 
of  the  lymphatic  veffels,  or  the  fluids  in  thefe  cavities,  feem' 
later  in  jellying  in  proportion  as  the  animal  is  reduced,  or* 
as  the  fluids  become  more  watery. 

Moreover  the  coagulable  lymph  of  the  blood,  and  the  lymph 
of  the  lymphatic  veffels,  not  only  differ  from  one  another  in 
the  time  which  they  require  for  their  coagulation  when  expo- 
fed  to  the  air,  but  they  alfo  difFer  more  evidently  in  the  time 
required  for  their  coagulation  in  the  body  when  merely  at  reft, 
without  being  expofed  to  air.  As,  for  inftance,  in  a dog  killed 
whilft  in  health,  and  whofe  veins  and  lymphatic  veffels  were 
tied  up  immediately  after  his  death,  the  blood  in  the  veins  was 
completely  jellied  in  fix  hours,  but  the  lymph  in  the  Jympha- 
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iic  veflcls  of  his  neck  was  perfectly  fluid  twenty  hours  after  his 
death  ; but  it  jellied,  after  being  for  fome  time  expofed  to 
the  air. 

There  is  another  change  of  the  lymph  very  evident,  befides 
thofe  already  •mentioned  ; for,  it  not  only  is  varied  from  the 
hatural  ftate  to  the  move  watery,  but  alfo  from  the  natural  to 
the  more  vifcid  or  coagulable  ; instances  of  which  occur  An 
thofe  inflammatory  crufts  that  are  found,  in  -lome  difeafes,  to 
cover  the  different  parts  of  the  body.  Thus,  the  outfide  of 
the  heart,  and  the  infide  of  the  pericardium,  are  fometimes 
covered  with  a cruft  as  tough  as  the  fize  in  pleuritic  blood  ; 
and  the  furface  underneath  has  marks  of  inflammation,  but 
is  not  ulcerated.  ‘ Probably,  therefore,  it  is  the  inflammation 
which  produces  that  change,  or  which -makes  the  exhalant  ar- 
teries iecrete  a lymph  with  fuch  an  increafed  difpofitioh  to  co- 
agulate. Add  to  this,  that  the  change  which  inflammation 
thus  feems  to  produce,  is  juft  the  oppofite  to  that  produced  by 
the  dropfv ; for,  in  the  dropfy,  the  fluid  is  fecreted  with  an 
extraordinary  quantity  of  water  and  too  little  coagulable  matter : 
but  in  inflammations  the  fluid  is  fecreted  with  a greater  pro- 
portion of  coagulable  matter,  and  with  lefs  water  ; and  in  fome 
inftances  it  feems  to  be  a pu  re  coagulabledymph,  eitheruhehan- 
ged  bytheexhalants,  and  then  coagulating  gradually  on  being  at 
reft,  as  the  coagulable  lymph  is  found  to  do  in  the  veins  that  are 
tied  ; or  elfe  the  exhalant  veffels  have  the  power  of  changing  its 
properties,  fo  as  to  make  it  coagulate  in  an  inftant  after  being 
fecreted.  And  this  fuppofition  of  the  exha  1 ants  having  a power 
of  changing  the  properties  of  the  lymph,  is  rendered  probable 
from  the  following  confideration,  viz.  that  it  is  fometimes  found 
coagulated  in  the  inner  furface  of  the  heart,  forming  a cruft 
fimilar  to  what  we  fo  often  fee  on  the  cutiide.  Now  as  there 
is  a conftant  current  of  blood  through  the  heart,  unlefs  the 
lymph  forming  that  cruft  had  coagulated  inflantly  on  being  fe- 
ereted,  it  muft  have  been  wafhed  off  bv  the  blood.  One  of  the' 
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cleared  inftances  of  this  was  obferved  by  Sir  John  Pringle,  in 
the  cafe  of  a perfon  who  had  for  fome  time  been  fubject  to 
palpitation  of  the  heart,  but  afterwards  died  apoplectic  ; when 
there  was  found  marks  of  inflammation  on  the  furface  of  the 
heart  •,  aq  abfcefs  on  the  left  ventricle,  which  mud  have  burft, 
had  not  an  opening  from  it  been  covered  and  (hut  up  by  a final! 
pruft  or  polypus  which  occupied  a fpace  in  the  ventricle. 

Now  this  cruft  or  polypus,  lying  over  an  inflamed  furface, 
had  probably  been  formed  by  a fecrejtion  of  the  lymph  from  the 
inflamed  veffels  ; and  being  formed  in  the  cavity  of  the  heart 
wher,e  there  was  a conftant  current  of,  blood,  the  lymph  of 
which  it  was  compofed  mull  have  coagulated  inftantly  on  be- 
ing fecreted  from  the  veflels,  otherwife  it  would  have  been 
wafhed  off  with  the  current -,  and  as  the  coagulable  lymph  is 
not  naturally  difpofed  to  coagulate  fo  inftantaneouily,  it  is  pro- 
bable that  the  difeafed  veflels  here  poflefled  the  power  ot 
producing  the  change  : and  therefore,  that  as  in  dropfical  ha- 
bits, where  the  veflels  act  weakly,  the  fluids  exhaled  are  of  a 
watery  nature  ; fo  in  inflammatory  cafes,  where  the  veflels  act 

* v r 

ftrongly,  thofe  fecreted  fluids,  in  confequence  of  that  ftrong 
action,  acquire  a more  vifcid  and  a more  coagulable  nature.  * 
And  nidreo-ver,  as  it  appears  that  the  properties  of  the  lymph 
exhaled  upon  furfaces,  and  into  cavities,  differ  fo  widely  in  dif- 
ferent tircumftances,  and  as  we  find  that  pus  is  often  met  with 
in  fuch  cavities  without  ulceration,  is  it  not  probable  that  pus 
itfelf  is  merely  that  lymph  changed  in  its  properties  by  palling 
through  inflanied  veflels  ? The  cavities  of  the  pleura,  pericar- 
dium, &c.  are  fometimes  obferved  to  contain  confiderable 
quantities  of  pus  without  the  leaft  mark  of  ulceration : In- 
ftances of  which  have  been  not  unfrequentlyfeen*  In  one  patient 
Mr.  Hewfon  found  three  pints  of  pure  pus  in  the  pericardium, 
without  any  ulcer  either  on  that  membrane  or  on  the  heart. 
In  another,  the  cavity  of  the  pleura  of  the  right  fide  of  was  di- 

fiended  with  a pus  that  fmeit  more  like  whey  than  a putriq 
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fluid,  and  the  lungs  were  compreffed  into  avery  final!  compafs  ; 
but  there  was  no  appearance  of  ulcer  or  erofion,  either  on 
thefe  organs,  or  on  the  pleura,  but  only  under  the  pus  was  a 
thin  cruft  of  coagulable  lymph.  In  fuch  cafes  it  is  manifeft 
the  pus  muft  have  been  formed  from  the  fluids ; and  as  the  ev- 
halant  veflels  at  one  time  appear  to  fecrete  a mere  water,  at  an- 
other a coagulable  lymph,  and  in  a third  (when  a little  infla- 
med) they  fecrete  that  lymph  fo  vifcid,  and  change  its  proper- 
ties fo  much  as,  to  make  it  coagulate  inftantly  on  being  fecret- 
ed  *,  fo  in  like  manner  they  may  fometimes,  when  more  infla- 
med, have  the  power  of  converting  the  lymph  into  pus  : and, 
according  to  the  kind  and  degree  of  inflammation,  the  pus  may 
vary  from  the  bland,  vifcid,  and  inodorous  nature,  to  that  o£ 

the  rtioft  thin  and  fetid  fanies  found  in  phagedenic  and  can- 

* 

cerous  ulcers.  And  'if  pus  in  thefe  cafes  is  produced  merely 
by  a fecretion,  fo  likewife  it  would  feem  probable,  that  even, 
in  abfceffes  where  there  is  a lofs  of  fubftance,  it  is  not  the 
melting  down  of  the  folids  that  gives  rife  to  the  pus,  but  the 
pus  being  fecreted  into  the  cellular  membrane  from  its  preffure, 
and  from  other  caufes,  deadens  the  folids  and  then  diffolves 
them  ; whidh  is  confirmed  by  obferving,  that  even  a piece  of 
frafh  meat,  if  put  into  an  ulcer  and  covered  up,  is  foon  dc- 
ftroyed  or  melted  down  by  the  pus,  which  is  thereby  rendered 
more  fetid.  And  this  opinion,  that  pus  is  made  by  a fecretion, 
is  ftrengthened  by  obferving,  that  in  its  pure  ftate  it  is  full  of 
globules ; in  which  circumftance  it  agrees  with  milk,  which 
is  produced  by  a fecretion,  and  not  by  a fermentation. 

Upon  the  whole' then,  it  appears,  that  the  lymph  contain- 
ed in  the  lymphatic  veffels,  and  the  fluids  which  moiften  the 
different  cavities  of  the  body,  as  the  pleura,  peritonaeum,  &c. 
inftead  of  being  a mere  water,  in  healthy  animals,  are  coagu- 
lable fluids,  approaching  to  the  nature  of  the  coagulable  lymph 
of  the  blood,  of  which  probably  they  are  a fpeejes,  or  are  com- 
pofed  of  a mixture  of  that  lymph  with  water ; that  the  propor- 
tions, 
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tions  of  that  mixture  vary  front  the  dropfical  habit,  where  the 
coagulable  lymph  is  in  a fmall,  and  the  water  in  a grear  pro- 
portion, up  to  the  rheumatic  or  inflammatory  habit,  where 
the  lymph  abounds,  and  the  water  is  in  lefs  proportion  j and 
that  in  fome  cafes  the  lymph,  in  palling  through  inflamed  vef- 
fels,  is  even  converted  into  pus.  ■ 

§ r.  Of  the  Secretion  of  the  Lymph. 

Having  already  fpoken  of  the  properties  of  the  lymph 
moiftening  the  different  cavities  of  the  body,  we  {hall  next 
confider  the  manner  in  which  that  lymph  is  formed  or  fecre- 
ted  from  the  mafs  of  blood. 

The  moll  generally  received  opinions  concerning  this  fecre- 
tion  have  been,  that  it  was  performed  either  by  fmall  exhalant 
arteries,  or  elfe  by  pores  on  the  tides  of  the  veflels,  which  pores 
were  believed  to  be  organized. 

But  thefe  opinions  have  been  controverted  by  Dr  Hunter  in 
his  medical  commentaries,  who  has  endeavoured'  to  prove 
that  this  fecretion  was  not  performed  by  exhalant  arteries,  or 
an  effe£t  of  what  is  properly  called  organization , but  merely  by 
the  thinner  or  more  watery  parts  of  the.  blood,  filtrating  or 
tranfuding  through  the  inorganized  interftices  between  the  fi- 
bres of  our  veflels  and  membranes  ; fo  that,  according  to  this 
idea,  the  fibres  of  our  veflels  were  clofe  enough  to  retain  the 
ferum  or  the  red  globules,  but  not  clofe  enough  to  prevent  the 
water  cozing  out  as  through  a fieve ; and  the  arguments  with 
which  this  do&rinc  is  fupnorted  are  as  follow. 

Firft,  The  ready  tranfudation  of  watery  and  other  injettions 
after  death. 

Secondly,  The  tranfudation  of  blood  after  death,  but  not  du- 
ring  life  ; for  during  life  he  fuppofes  the  blood  to  be  thickened 
by  the  coagulable  lymph  ; but  when  that  lymph  is  jellied,  he 
concludes  the  blood  is  thereby  made  thinner,  and  therefore 
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more  capable  of  oozing  through  the  inorganized  interftices,  by 
which  it  could  not  pafs  before. 

Thirdly,  The  tranfudation  of  bile,  which  he  thinks  takes 
place  in  the  living  body,  becaufe  on  opening  a dead  one  we  fee 
all  the  neighbourhood  of  the  gall-bladder  tinged  with  this 
fluid. 

Such  are  the  arguments  brought  in  favour  of  tranfudation  ; 
but  on  a careful  examination,  they  are  not  fo  fatisfa£lory  as 
thofe  which  may  be  produced  in  defence  of  the  opinion,  that 
thefe  fecretions  are  by  organized  paflages,  as  perhaps  will  ap- 
pear from  the  following  obfervations. 

Firft,  Although  fluids  tranfude  on  being  inje£led  into  the 
veflels  of  the  dead  body,  yet  we  muft  not  thence  conclude 
that  a fimilar  effedt  would  certainly  take  place  in  the  living  ; 
for  it  is  probable,  that  our  fibres  and  veflels  have  a degree  of 
tenfion  which  they  may  lofe  with  life.  Befides,  if  tranfuda- 
tion took  place  in  the  living  body,  it  would  feem  to  defeat  the 
principal  purpofe  for  which  the  blood  veflels  were  made,  that 
is,  the  containing  and  conveying  the  fluids ; and  upon  drink- 
ing a greater  quantity  than  ordinary  of  watery  liquors,,  inftead 
of  the  liquors  being  carried  to  the  kidneys  or  other  emundlo- 
ries,  and  thereby  thrown  out  of  the  body  as  a redundancy, 
they  would  efcape  into  the  cellular  membrane  and  occafion  an 
nnafarca.  That  this  would  be  the  cafe  will  appear  the  more  pro- 
bable, when  it  is  confidered  how  fmall  the  fibres  of  our  blood- 
veflels  mull  be,  and  therefore  what  millions  of  pores  (did  they 
exifl)  the  u'ater  would  be  expofed  to  from  its  entrance  into 
the  ftomach,  and  its  paflage  through  the  la&eals,  the  thoracic 
duft,  the  veins,  the  heart,  the  lungs,  and  the  arteries,  before 
it  reached  the  kidneys.  So  that  were  we  in  imagination  to 
follow  a drop  of  thefe  liquors,  according  to  the  idea  of  tranfu- 
' dation,  we  fhould  find  it,  firft  leaking  through  the  ftomach  or 
through  a lafteal,  then  being  abforbcd,  then  efcaping  a fecond 
time,  and  being  again  abforbcd,  &c.  an  idea  by  no  means  con- 
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fiitent  with  what  we  know  of  the  works  of  nature.  It  is  more 
probable,  therefore,  that  as  the  blood-veflels  are  made  to  con- 
tain and  convey  the  fluids,  nature  has  taken  care  to  conftruift 
them  properly  to  prevent  this  purpofe  being  defeated. 

Secondly,  To  fuppofe  that  the  fluids  which  moiften  the  dif- 
ferent cavities  of  the  body,  as  the  pericardium,  pleura,  perito- 
riteum,  tunica  vaginalis,  & c.  get  into  thefe  cavities  merely  by 
tranfudatioii,  is  to  fuppofe  not  only  that  the  fmall  veflels  in  con- 
ta£l  with  thefe  membranes  have  inorganized  pores,  but  alfo 
that  the  membranes  themfelves  have  the  fame  juft  oppofite 
to  thofe  of  the  veflels.  Now  if  we  admit  inorganized  pores  at 
one  part  of  thofe  membranes,  we  muft  admit  them  in  all  parts, 
and  in  the  fame  degree  : But  as  the  blood-veflels  are  circular, 
and  touch  thofe  membranes  only  by  a fmall  part  of  the  circle, 
the  parts  touched  by  the  veflels  muft  be  fmaller  than  the  inter- 
ftices  between  the  veflels,  and  the  lymph  muft  have  fewer 
chances  in  favour  of  its  leaking  from  the  veflels  into  the  ca- 
vities, than  of  its  oozing  again  from  thefe  cavities  into  the  in- 
terftices  between  the  veflels  or  into  the  cellular  membrane  fo 
that,  if  thefe  merrib  fanes  admitted  of  tranfudatioii,  there  wrould 
be  no  fuch  thing  as  a partial  dropfv,  for  the  water  w’ould  run 
out  at  one  part  of  the  pleura,  pericardium,  peritonaeum,  &c„ 
as  faft  as  it  ran  in  by  the  other,  and  an  anafarca  would  always 
accofnpany  an  afeites  ; which  not  being  a faeft  leads  us  to  be- 
lieve, that  thofe  membranes  do  not  admit  of  tranfudatioii  in  liv- 
ing bodies,  and  that  the  fluids  get  into  them  not  by  inorgani- 
cal,  but  by  organized  paflages. 

Thirdly,  To  prove  more  fatisfaflorily  that  thefe  fluids  are 
not  filtrated  from  the  blood  merely  by  inorganical  tranfudation, 
let  us  recollecft  the  experiments  already  related,  concerning 
the  properties  cf  thofe  fluids,  which  we  found  varied  in 
different  circumftances  of  health.  For,  in  inflammato- 
ry affections  of  the  parts  from  which  they  were  fecreted, 

they  aflumed  the  appearance  of  the  coagulable  lymph  of  the 
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Llood,  and  formed  a tough  jelly;  in  animals  in  health  they 
formed  a jelly  of  a Weaker  nature  ; and  in  dropfical  cafes  they 
were  almofl  a mere  water,  without  the  property  of  coagula- 
tion. Now  if  thefe  fluids  be  fo  variable  in  their  properties,  it 
is  manifefl  that  the  paflages  ferreting  them  cannot  be  always 
unalterably  the  fame,  or  inorgaiiized  ; fince  at  one  time  we 
find  them  fecreting  one  fluid,  and  at  another  time  fecreting  a- 
nother  ; efpecially  as  we  fometimes  find  them  fecreting  a fluid 
very  different  from  the  blood,  viz.  pus.  Which  pus  being 
found  in  cavities  without  any  ulcer  or  erofion,  we  muff  con- 
clude it  formed  by  fomething  more  than  a mere  filtration  ; for 
we  cannot  fuppofe  there  fhould  be  filtrated  from  the  blood  a 
fluid  that  was  not  in  it.  And  if  pus,  which  pafies  from  the 
fame  pores,  can  only  be  accounted  for  by  fuppofing  thefe  pores 
to  be  organical,  in  like  manner  is  it  not  probable,  that  the  Ac- 
cretion of  the  natural  lymph  is  not  a (training  through  inorga-- 
ideal,  but  through  organized  paflages,;3 

Laftly,  It  has  been  brought  as  an  argument  in  favour  of 
tranfudation  in  the  living  body,  that  blood  tranfudes  after 
death;  and  this  has  been  explained  on  the  fuppofition,that  the 
blood  was  thicker  before  the  coagulation  of  the  lymph  : Which 
fuppofition  appears  ill-founded,  when  we  fpeak  of  the  living 
body ; for  in  former  experiments  vre  have  obferved,  that  this 
lymph  frequently  at  leaft,  rather  thins  than  thickens  the  blood. 
If,  therefore,  the  blood  tranfudes  in  the  dead  and  not  in  the  liv- 
ing body,  we  fhould  rather  attribute  it  to  a -change  in  the  vef- 
fels  than  in  the  blood  ; as  is  probable  from  a .careful  examina- 
tion of  that  very  fa£l  which  has  been  brought  as  the  principal 
argument  in  favour  of  tranfudation,  viz.  the  parts  adjacent  to 
the  gall-bladder  being  tinged  with  bile : for  any  one  who  will 
take  the  trouble  of  (landing  by  a butcher  whilft  he  kills  a fheep, 
will  find  contrary  to  that  gentleman’s  conclufion,  that  upon  o- 
pening  the  animal  immediately,  there  is  no  appearance  of  the 
gall  having  tranfuded,  for  none  of  the  parts  furrounding  the 
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gall-bladder  are  tinged.  But  let  the  animal  continue  a day  or 
two  unopened,  and  then  the  gall  will  be  found  to  have  tranfu- 
ded,  and  to  have  tinged  the  neighbouring  parts  ; as  is  the  cafe 
in  the  human  body  by  the  time  that  we  infpett  it. 

Since,  then,  the  gall-bladder  fo  readily  allows  of  tranfuda- 
tion  after  death,  and  not  during  life,  is  it  not  probable  -that 
there  is  in  our  membranes,  and  in  our  blood-vefiels  a degree  of 
tenfion,  or  a power  of  preventing  the  fluids  from  oozing  out  of 
them,  which  power  is  loll  with  life  ? 

Upon  the  whole,  then,  it  appears,  that  the  interflicial  lymph, 
or  the  fluid  which  moiftens  the  different  cavities  of  the  body, 
being  different  from  mere  w^ater,  cannot  be  produced  Amply 
by  tranfudation  through  inorganical  interftices  $ but  that  there 
are  fmall  exhalant  arteries,  or  organized  paffages,  which  not 
only  tranfmit  it  from  the  blood,  but  change  its  properties,  and 
adapt  it  to  the  office  of  lubrication,  and  likewife  make  it  af- 
fume  very  different  appearances  in  different  circumflances  of 
health. 

1 ’ . . ■ 

$2.  Of  the  ftippofed  Abforption  of  the  Lymph  by  the  red  Veins. 

As  there  is  a fecretion  upon  the  different  furfaces,  and  into 
the  different  cavities  of  the  body  for  the  purpofes  of  the  confti- 
tution,  fo  there  is  likewife  an  inhalation  or  an  abforption.  for 
example;  If  food  be,  taken  into  the  ftomacb  and  inteftines,  it 
is  there  digefled,  and  being  converted  into  chyle,, it  is  in  that 
form  taken  into  the  blood-veffels.  If  garlic  be  applied  to  the 
Ikin,  it  gets  into  the.  body,  and  is  fmelt  in  the  breath  with  as 
much  certainty  as  when  taken  into  the  ftomach,  wdiere  its 
juices  are  abforbed  by  the  ladfeals.  So,  likewdfe,  terebinthi- 
nate  medicines  applied  to  the  fkin  are  foon  fmelt  in  the  urine; 
and  cantharides  in  a blifler  afle£t  the  urinary  paffages. 

In  the  flime  manner  fluids  are  taken  from  different  cavities 
of  the  body  into  the  vafcular  fyftem.  Thus  the  water  of  an 
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afcites  and  an  anafarca  are  occafionally  taken  up  and  carried  by 
.the  blood-veffels  to  the  inteftines  and  kidneys,  and  evacuated 
by  ftool  or  by  urine.  And  the  pus  of  an  abfcefs  is  fometimes 
abforbed  and  carried  to  different  parts  of  the  body  and  there 
depofited,  or  is  evacuated  by  the  inteftines  or  urinary  paffa- 
ges.  So  alfo  fluids  injected  into  cavities,  as  that  of  the  cheft 
or  belly  of  living  animals,  foon  find  their  way  into  the  blood- 
veffels.  Thefe  circumftances  are  admitted  by  anatomifts  a- 
mongft  the  unqueftionable  fa<fts  of  phyfiology. 

Nor  do  anatomifts  differ  in  their  opinions  about  the  mode  in 
which  thefe  fluids  are  taken  up  ■,  for  it  is  univerfally  allowed  to 
be  by  abforption,  or  that  there  are  fmall  orifices  adapted  to 
imbibe  them  : the  only  queftion  is,  what  the  veffels  are  to 
which  t.  efe  orifices  belong,  whether  to  the  lymphatic  fyftem, 
or  to  the  common  veins  ? 

That  the  common  veins  did  the  office  of  abforbing  both  the 
chyle  and  the  lymph,  was  the  opinion  of  anatomifts  before 
Afellius  difcovered  the  la&eals ; but  after  his  time  few  doubts 
were  entertained  of  the  lafteals  abforbing,  at  leaft  a part  of 
that  fluid.  But  moft  anatomifts  have  been  fo  tenacious  of  the 
old  opinion,  as  ftill  to  believe  that  the  veins  partly  performed 
that  office,  or  abforbed  fome  of  the  chyle,  and  carried  it  to  the 
liver. 

As  to  the  abforption  of  the  lymph,  they  have  been  ftill  more 
pofitive  of  its  being  performed  by  the  common  veins  ; nay, 
even  after  the  difcovery  of  the  lymphatic  veffels,  it  occurred 
but  to  a few,  that  thefe  veffels  contributed  in  the  lead  to  this 
abforption.  And  no  wonder,  fince  befides  the  refpedf  for  the 
contrary  opinion,  becaufe  it  was  tranfinitted  from  antiquity, 
anatomifts  thought  themfelves  poffeffed  of  many  ftrong  argu- 
ments in  favour  of  the  common  veins  performing  abforption  $ 
and  as  thefe  arguments  ftill  continue  to  have  weight  with  fome 
modern  phyfiologifts,  we  fhall  take  a particular  examination  of 
them  in  this  place. 

Firjl, 
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Fuji,  That  the  common  veins  arid’,  from  cavities,  efpecial- 
ly  in  the  inteftines,  and  to  do  the  office  ofabforption,  is  though?: 
probable  from  injections  into  thefe  veins  in  dead  bodies  having 
fometimes  paffied  into  thofe  cavities,  even  in  cafes  where  but  lit- 
tle force  was  ufed.  This  is  a circumftance  which  has  occurred 
in  the  experiments  of  the  molt  eminent  anatomifls,  both  of  the 
pafl  and  of  the  prefent  age,  fo  that  there  is  no  faft  in  anatomy 
in  favour  of  which  more  refpeCtable  authoriti.es  might  be  pro- 
duced. And  yet  whoever  has  made  numerous  experiments 
with  injections,  mull  be  convinced  how  eafy  it  is  to  be  deceiv- 
ed by  them  in  this  matter.  For  the  veins  in  dead  bodies  be- 
ing eafily  ruptured,  whenever  we  fee  injections  get  from  them 
into  cavities,  we  have  reafon  to  doubt  whether  thefe  injections 
had  paffied  by  natural  paffages  or  by  laceration  of  the  fmall  vef- 
fels ; and  whoever  will  examine  the  authorities  that  have  been 
quoted  in  defence  of  this  faCb,  will  find,  that  an  equal  degree 
of  credit  has  been  given  to  experiments,  made  with  fuch  coarfe 
materials  as  no  experienced  injeCtor  will  now  believe  could  pafs 
through  fuch  fmall  orifices,  as  to  thofe  injections  which  from 
their  fubtility  leave  the  point  more  doubtful.  Befides,  as  we 
have  already  found,  fuch  changes  are  produced  upon  animal 
Bodies  by  death,  that  membranes,  which  during  life  had  been 
fo  tenfe  as  to  prevent  tranfudation,  after  death  were  fo  much 
altered,  that  in  the  gall-bladder,  for  example,  they  allowed 
the  vifeid  bile  to  pafs  ; does  it  not  therefore  become  doubtful, 
when  an  anatomift  injeCts  a cavity  from  a vein,  whether  (al- 
though he  caufe  no  rupture)  he  may  not  feparate  the  fibres 
already  relaxed  by  death,  in  fuch  a manner  as  to  imitate  this 
tranfudation?  And  if  one  anatomift  has  been  milled  when 
he  concluded  tranfudation  took  place  in  the  living  body,  be- 
caufe  he  found  it  in  the  dead  body,  fo  may  they  likewife,  1 
who  have  concluded  veins  arofe  from  cavities  in  the  living, 
becaufe  they  had  been  able  to  pufn  injections  into  fuch  cavi- 
ties in  the  dead  body.  It  mult  therefore  be  allowed  that  fuch 
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experiments  are  at  the  bed  e*  quivocal.  Befides,  from  the  ex- 
periments upon  living  animal;  s,  made  long  ago  by  Bartholin, 
and  much  later  by  Hunter,  &:c.  (fee  Dr  Hunter’s  Medical 
Commentaries),  it  appears  evident,  that  no  abforption  by  red 
veins  takes  place  in  the  living  b;  idy. 

Another  argument  ufed  in  favour  of  veins  arifing  from  ca- 
vities, particularly  from  the  inteflines,  is  that  fome  anatomifts 
have  affirmed  that  they  have  feen  white  chyle  in  the  blood 
taken  from  the  mefenteric  veins.  .But  this  ai  gument  will  ap- 
pear very  inconclufive,  when  the  reader  recc  'lledts,  that  the 
Jerum  of  the  blood  let  out  from  the  weins  of  th  e arm  is  fome- 
tixnes  white,  which  mult  arife  from  fame  other  c aufe  than  thefe 
veins  abforbing  chyle.  And,  therefore,  if  that  appearance  in 
the  brachial  veins  can  be  otherwife  accounted  foi  r than  by  ab- 
forption, we  are  left  in  doubt,  whether  in  the  'fe  inflances, 
where  anatomifls  obferved  fuch  a fluid  in  the  veins  < if  the  mefen- 
tery  it  liad  been  owing,  not  to  thofe  veins  abforbii  ig  it,  but  to 
their  receiving  it  from  the  arteries.  , All  die  feruth  of  the  body 
being  fometimes  white  as  milk. 

A tl^ird  argument  produced  in  fupport  of  abforj  >tion  by  die 
common  veins  is  taken  from  the  ftruclure  of  the  p enis,  whofe 
veins  arife  from  its  cells ; which  cells,  however,  ai  e now  al- 
lowed to  be  particular  organizations,  and  very  diifi  :rent  from 
thofe  of  the  cellular  membrane,  and  the  blood  is  be  lieved  not 
to  be  abforbed,  but  to  be  impelled  from  thefe  celh  into  thofe 
veins  5 and  the  argument  is  now  given  up  even  b}  ' fomc  of 
thofe  who  were  once  the  moll  ftreneous  in  its  favc  ur.  (See 
Dr  Monro’s  State  of  Fadhs.)  It  need  not  therefore  : be  here 
dwelt  upon. 

, Ligatures,  or  compreffion  on  the  large  veins,  have  1 been  con- 
fdered  as  furnilhing  a fourth  argument  in  favour  of  thefe 
veins  anting  from  cavities,  and  doing  the  office  of  at  forption. 
’Thus  the  f welling  of  the  legs  in  pregnant  women,  ant  1 in  cafes 
jvhere  tuners  have  been  feen  near  the  veins,  has  l seen  cv- 
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plained  from  the  uterus  in  the  one  cafe,  and  the  tumors  in  the 
other,  occafioning  fuch  compreflion  as  to  prevent  the  return 
of  the  venous  blood.  But  there  •are  two  circumftances  which 
make  this  argument  far  from  being  fatisfadloty.  Firfi,  The 
lymphatic  veflels  run  near  fuch  veins,  and  it  is  doubtful  whe- 
ther the  lymph  may  not  be  retained  in  the  limbs  more  by  the 
compreflion  of  thefe  veflels  than  by  that  of  the  veins.  Second- 
ly, The  compreflion  of  a vein  may,  by  flopping  the  return  of 
the  blood,  not  only  diftend  the  final!  veins,  but  the  fmall  ar- 
teries, and  the  ejchalants  may  be  fo  dilated,  or  fo  ftimulated, 
as  to  fecrete  move  fluid  than  they  did  naturally.  In  this  way 
perhaps  the  liga  ture  which  Dr  Lower  made  on  the  cava  infe- 
rior of  a dog  occafioned  the  afcites.  - An  experiment  which 
Mr  Hewfon  hg.s  repeated,  but  his  fubje£I  did  not"  live  fo  long 
as  Dr  Lower’s  did,  as  it  died  in  half  an  . hour,  and  had  only  a 
Very  little  wat  er  in  the  abdomen. 

Dr  Lower  has  related  another  experiment  which  has  fre- 
quently been  quoted  by  writers  on  the  dropfy  ; that  is,  where 
he  tied  the  ji  agular  veins  of  a dog,  and  the  dog’s  head  became’ 
dropfical.  1 vV ere  this  an  experiment  which  always  fucceeded, 
it  would  be  more  decifive  •,  for  when  the  whole  cava  was  tied, 
no  part  of  tl  le  blood  being  able  to  return,  all  the  veflels  below, 
not  only  th< : fmall  veins,  but  the  fmall  arteries,  raufl  have 
been  extren  lely  diftended.  Whereas,  in  this  experiment,  no 
fuch  thing  would  take  place  ; becaufe  the  jugular  veins  fo 
frequently  communicate  with  other  veflels,  that  there  would 
ftill  be  a regrefs  allowed  the  blood.  If  the  neck  therefore 
became  oe<  lematous,  it  would  appear  more  likely  to  have  been 
occafioned  by  the  ligature  on  the  veins.  But  what  fliews  that 
there  muft  have  been  fome  fallacy  in  Lower’s  experiment  is, 
that  thefe  veins  have  fince  been  frequently  tied  without  an 
oedema  be  ing  produced,  or  any  figns  of  extravafuted  lymph. 
Thus,  in  not  one  of  the  experiments  which  Mr  Hewfon  made 
•n  thefe  ‘veins  in  living  dogs  (as  related  in  the  firft  part  of  his 
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Experimental  Inquries)  was  this,  effedt  ever  produced  : Baron 
Van  Swieten  tied  both  the  jugular  veins,  and  tho’  he  kept  the 
dog  four  days  afterwards,  he  did  not  obferve  him  any  way  in- 
commoded. In  one  dog  Mr  Hewfon  even  cut  out  both  the  ex- 
ternal jugulars,  and  kept  him  near  a twelvemonth  without  ob- 
ferving  the  lealt  fymptom  of  dropfy.  It  appears,  therefore, 
that  in  Lower’s  experiment,  not  only  the  veins,  but  the  lym- 
phatic vefiels  which  lie  near  them,  had  been  tied ; in  which 
cafe  the  lymphatics  would  burlt  and  occafion  thefe  fymptoms. 
But  in  Mr  Hewfon’s  experiment  he  took  care  to  feparate  the 
vein  from  the  lymphatics. 

Thefe  arguments  therefore  in  favour  of  abforption  being 
performed  by  the  common  veins,  which  are  brought  from  ex- 
periments where  ligatures  were  made  on  large  vefiels,  feem 
likewife  to  be  liable  to  fallacy. 

A fifth  argument  is  taken  from  the  ftrudture  of  the  pla- 
centa, where  it  has  been  concluded  there  are  no  lymphatics  ; 
and  yet  there  mull  be  abforption,  and  not  a communication  of 
the  vefiels ; neither  of  which  arguments  are  decifive.  For 
there  may  be  lymphatics  in  the  placenta  though  not  yet  dis- 
covered ; or  there  may  be  fmall  vefiels  palling  from  the  mother 
to  the  foetus,  though  not  yet  injedted. 

A fixth  argument  is  furnilhed  by  the  experiments  of  fome 
authors  •,  in  which  experiments,  it  is  affirmed,  that  fluids  in- 
jected into  the  inteltines  were  foon  afterwards  difeovered  in 
the  mefenteric  veins.  The  experiment  related  by  the  in- 
genious ICauw  Boerhaave,  has  been  tire  molt  depended  upon 
in  this  matter.  In  which  experiment  water  was  injedted  into 
the  inteltines,  and  thofe  inteltines  being  comprefled,  the  wa- 
ter was  afterwards  obferved  to  run  from  the  veins ; but  that 
fome  fallacy  had  crept  into  this  experiment  is  now  probable, 
from  its  having  been  repeated  feveral  times  l>y  Mr  Hunter  in  a 
very  fatisfadtory  manner,  without  being  attended  with  the  like 
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fuccefs  In  thefe  experiments  the  inteltines  were  not  only- 
filled  with  water,  but  the  experiment  was  alfo  repeated  with 
milk,  ftearch  diflolved  in  water  and  coloured  with  indigo,  a 
folution  of  mu  Ik  in  water'*,  yet  nothing  was  abforbed  by 
the  veins  : and  this  was  readily  difeovered  ; for  the  veins  had 
been  previoufly  emptied  of  their  blood,  by  pundures  made 
into  their  trunks,  and  prevented  from  receiving  more  by  liga- 
tures thrown  round  their  correfponding  arteries.  It  may  be 
obferved,  at  the  fame  time,  that  in  the  above  experiment:^ 
though  the  veins  were  found  empty,  the  ladeals  had  filled 
themfelves  freely.  The  learned  Haller,  indeed,  in  com- 
paring thefe  arguments,  fays,  that  in  fuch  cafes  where  au- 
thority fedms  to  balance  authority,  he  choofes  rather  to  adopt 
the  opinions  of  thofe  who  affirm,  than  thofe  who  deny  the 
fad.  For  as  he  obferves,  this  experiment  may  eafily  fail  of 
fuccefs ; but  if  it  has  ever  fucceeded,  we  fhall  not  eafily  find 
another  way  of  accounting  for  it,  except  by  allowing  that  thefe 
veins  open  into  the  intellines.  But  with  due  deference  to  the 
opinion  of  this  excellent  author,  Kauw  Boerhaave’s  experi- 
ment is  not  fo  conclufive  as  thofe  alluded  to  above : for  in  his^ 
the  dog  was  opened  immediately  after  death,'  and  water  being 
injeded  into  his  flomach,  that  water  was  feen  firft  to  dilute 
the  blood,  then  to  waft  it  from  the  vena  portarum,  and  the 
experiment  w*as  continued  a confiderable  time  by  means  ot 
preffing  the  ftomach ; which  preflure  furniflies  a ftrong  pre~ 
fumption  that  the  wafer  did  not  get  into  the  veins  by  abforp- 
tion  but  by  a laceration,  efpecially  as  the  experiment  continu- 
ed to  fucceed  for  fome  hours  after  death. 

And  lailly,  A feventh  argument  ufed  in  favour  of  common 
veins  abforbing.  wa^,  that  many  animals  were  deflitute  of  any 
other  vefficls  which  could  do  that  office.  This  was  fuppofed 
to  be  the  cafe  with  birds,  fiffi,  and  amphibious  animals*,  all- op 
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every  part  of  the  lymphatic  fydem,  and  with  great  appearance 
of  reafon ; fince  in  the  fmalled  quadruped  they  could  eafily 
find  either  la&eals  or  lymphatic  glands  upon  the  mefentery.; 
but  in  the  larged  bird,  or  fifli,  neither  lacteal  veffiel  nor  con- 
globate gland  could  be  feen.  And  if  thefe  animals  (faid  they) 
be  without  the  lymphatic  fydem,  abforption  in  them  mud  be 
performed  by  other  veflels,  viz.  the  common  veins  ; and  if  in 
•them  the  common  veins  can  do  the  office  of  abforption,  why 
fliould  not  they  likewife  perform  it  in  the  human  body  where 
fuch  veins  equally  exid  ? But  this  argument  is  overthrown  by 
the  lymphatic  fydem  being  now  difcovered  in  all  thefe  ani- 
mals. Ml 

Such  are  the  arguments  produced  in  favour  of  the  common 
veins  doing  the  office  of  abforption  ; a doCtrinc  which  has  late- 
ly been  efpoufed  by  that  excellent  anatomid  Dr  Meckel ; to 
whofe  obfervations,  though  agreeing  with  fome  already  men- 
tioned, it  may  be  necefiary  to  pay  a particular  attention. 

Dr  Meckel’s  conclufions  in  favour  of  this  doCtrine,  arc 
made  entirely  from  injections  in  dead  bodies  : For  having  filled 
the  common  veins  by  injecting  mercury  into  the  lymphatic 
glands,  into  the  excretory  duCts  of  the  breads,  into  the  ve- 
ficula  feminalis,  into  the  hepatic  ducts,  and  into  the  urinary 
bladder;  he  concludes,  that  the  veins  open  into  thefe  parts  in 
the  living  body  to  abforb  from  them.  A conclufion  which  is 
already  proved  to  be  liable  to  confiderable  objections,  as  wc 
never  can  be  fure  whether  our  injeCtions,  in  getting  from 
thefe  cavities  into  fuch  veins,  had  gone  by  a natural  or  by  a 
forced  paflage.  Dr  Meckel  indeed  mentions,  that  there  were 
no  marks  of  an  extravafation  in  his  experiments.  Perhaps  it 
.might  have  been  too  fmall  for  obfervation.  Nay,  we  have 
even  reafon  to  believe,  that  as  the  fmall  veflels  of  the  human 
body  are  very  clofe  to  one  another,  our  injection  may  fome- 
times  burd  from  one  into  another  lying  in  contact  with  it;, 
•without  didending  the  cellular  membrane  which  lies  between 
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them.  A circumftance  which  anatomifts  have  fometimes  ob- 
fcrv^d,  and  which  Mr  Hewfon  has  feen  happen  even  on  the 
mefentery  of  a turtle  ; where  upon  injecting  the  la&eals,  he 
has  more  than  once  made  the  mercury  pafs  into  the  common 
veins  : but  in  all  thefe  cafes,  on  a careful  examination,  we 
found  it  was  by  rupture,  as  could  readily  be  diftinguilhed  ir? 
this  animal,  whofe  mefentery  is  extremely  thin  and  tranfparent. 
And  that  it  was  a£tually  fo,  and  not  by  a natural  paflage,  mull 
be  evident  to  every  anatomift  who  confiders  that  this  is  an  ex- 
periment which  does  not  always  fucceed  on  the  mefentery  of 
the  turtle  ; where,  if  there  were  natural  paflages,  or  if  the  lac- 
teals  opened  into  the  veins,  the  mercury  would  probably  run 
with  great  facility. 

And  the  very  fame  circumftance  which  Dr  Meckel  has  ob- 
ferved  of  a lymphatic  gland,  has  happened  to  Mr  Hewfon 
fometimes  on  injefting  thefe  glands  in  difeafed  cafes  ; that  is, 
he  has  filled  the  common  veins,  and  in  fome  inftances  where 
he  looked  for  it,  he  could  diftinguifh  the  extravafation  very 
readily,  and  therefore  concluded,  that  in  the  other  cafes 
where  the  veins  were  filled,  that  it  was  alfo  by  an  extravafa, 
tion,  though  a more  obfcure  one.  From  this  he  fufpe&s, 
that  in  Dr  Meckel’s  experiment,  where  he  filled  the  common 
veins,  by  inje£ting  into  the  lymphatic  veflels  of  a difeafed 
gland,  a fimilar  deception  had  taken  place  : efpecially  as  the 
force  applied  was  confiderable,  he  having  ufed  a column  of 
mercury  eighteen  inches  high. 

And  the  fuppofition  of  the  red  veins  opening  into  a lympha^ 
tic  gland,  appears  improbable  from  an  obfervation  concerning 
the  ftru&ure  of  the  glands,  for  which  we  are  indebted  to  Dr 
Meckel  himfelf,  viz.  that  they  are  made  of  a convoluted  lym- 
phatic veflel.  Now  to  fuppofe  a lymphatic,  which  is  a veflel 
mven  to  abforb,  fhould  itfelf,  even  when  convoluted,  have  a 
common  vein  opening  into  it  for  abforption  from  its 'cavity, 
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does  not  appear  confiftent  with  what  we  know  of  nature’s 
operations. 

Similar  objections  might  be  made  to  the  other  experiments 
related  by  this  very  ingenious  author  ; but  enough  has  been 
faid  to  fhew  how  cautious  we  fhould  be  in  making  sonclufions, 
with  refpedt  to  the  paffages  of  the  living  body,  from  experi- 
ments made  on  the  dead,  where,  from  the  weaknefs  of  the  vefr 
fels,  and  other  circumftances,  we  are  fo  liable  to  be  deceived. 

Upon  the  whole,  on  taking  a review  of  the  doctrine  that 
the  common  veins  are  the  inftruments  of  abforption,  that  doc- 
trine appears  to  have  no  other  fupport  than  refpedt  for  the 
authority  of  our  predeceffors : for  all  the  arguments  in  its  fa- 
vour are  liable  to  confiderable  objedtions.  Let  us  next,  there- 
fore, inquire,  whether  fome  other  part  of  the  human  body 
may  not  do  that  important  office  ? 


§ 3.  Of  Abforption  by  the  Lymphatic  Syjlem. 

This  fyftem  in  all  animals,  we  have  found,  confifts  of  a 
trunk  or  a thoracic  dudt,  and  of  two  extremities,  namely,  the 
lafteals  and  the  lymphatic  veffels.  The  ladteals  can  be  tra- 
ced from  the  inner  furface  of  the  inteftines,  where  they  begin 
by  fmall  orifices,  in  order  to  abforb  the  chyle,  and  to  tranfmit 
it  through  the  thoracic  dudt  to  the  blood-veffels.  That  this  is 
their  ufe,  has  never  been  queftioned  fince  the  firfl  difcovery  of 
thofe  veffels,  from  its  always  admitting  of  eafy  demonftration  ; 
that  is,  by  giving  an  animal  milk,  and  then  opening  him  a few 
hours  after  ; in  which  cafe  the  fame  fluid  that  is  feen  in  his  in- 
teftines can  likewife  be  feen  to  have  got  into  his  ladteals. 

After  thus  being  convinced,  that  the  ufe  of  one  branch  of 
the  fyftem  is  to  abforb,  we  cannot  at  firfl  fight  but  wonder  that 
any  anatomift  fhould  have  hefitated  to  attribute  a fimilar  office 
to  the  other.  Neverthelefs  fome  anatomifts  have  been  led  to 
afcribe  to  the  lymphatics  a very  different  ufe  to  what  they 
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found  the  la&eals  perform  ; prtlcularly  fince  the  time  that 
Nuck  firffc  made  his  experiments,  in  which  he  thought  he  in- 
je£ted  thefe  lymphatic  veflels  from  the  arteries  ; and  therefore 
concluded,  that  they  had  no  other  ufe  than  as  correfpondent 
veins  to  return  the  lymph  from  fuch  arteries  as  were  too  fmall 
to  admit  the  red  blood,  or  the  ferum.  And  in  this  opinion  a- 
natomifts  were  confirmed  by  the  theories  of  Leeuwenhoek  and 
of  Boerhaave,  concerning  the  gradation  in  the  feries  of  the 
globples  of  our  fluids,  and  of  the  fizes  of  the  veflels  deftined 
to  convey  them  \ thence  the  idea  of  the  lymphatic  veflels  be- 
ing fmall  veins  continued  from  arteries  became  fo  general  a- 
mong  phyfrologifls. 

But  although  this  idea  was  fo  commonly  received,  yet  there 
were  fome  phyfiologifls  who  reafoned  better  on  the  fubjeft  ; 
and  amongfl:  the  firil  of  thefe  was  Gliflon,  who,  in  a book 
■publifhed  the  very  year  after  that  in  which  Bartholin  wrote  up- 
on the  lymphatics,  attributes  to  thofe  veflels  the  office  of  carry- 
ing back  to  the  blood-veffels  the  lymph  which  had  lubricated 
the  cavities  of  the  body. 

M.  Noguez,  likewife  in  a chapter  where  he  mentions  the 
name  of  Dr  Gliflon,  fpeaks  of  abforption  by  the  lymphatics. 
Ilambergerus  alfo  feems  to  have  had  this  idea  of  their  office  : 
And  Frederic  Hoffman  has  expreflbd  the  doffrine  of  the  lym- 
phatics being  abforbents  very  completely,  in  his  Medic.  Ration. 
Syftem.  lib.  i.  fe£L  2.  cap.  3. 

This  opinion  of  the  lymphatics  being  a fyftem  of  abforbents, 
lias  been  adopted  and  fupported  with  additional  arguments  by 
Df  Hunter  and  Dr  Monro  5 who,  befides  {hewing  the  fallacy 
of  the  experiments  brought  in  favour  of  the  common  veins  do- 
ing die  office  of  abforption,  have  advanced  the  following  ar- 
guments to  prove  that  the  lymphatics  perform  it. 

Firfl,  Their  great  analogy  with  the  lafteals,  with  which 
-they  agree  in  their  coats,  in  their  valves,  in  their  manner  of 
ramifying,  jn  their  paffage  through  the  lymphatic  or  conglo- 
bate 
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bate  glands,  and  in  their  termination  in  the  thoracic  duct,  and 
in  fhort  in  every  circumftance  with  regard  to  their  ftruCture  ; 
and  thence  it  is  probable  they  alfo  agree  with  them  in  their 
ufe.  And  as  the  laCteals  are  known  to  begin  from  the  fur- 
face  of  the  inteftines,  and  to  be  the  abforbents  of  thefe  parts, 
the  lymphatics  may  begin  from  the  other  cavities  of  the  body, 
and  may  abfbrb  the  fluids  which  had  lubricated  thefe  cavities. 

Secondly,  The  paflage  of  the  venereal,  variolous,  and  other 
poifons  into  the  conftitution;  thefe  poifons  flrft  making  an  ulcer, 
and  then  being  abforbed  along  with  the  matter  of  the  ulcer  and 
infeCting  the  whole  body.  That  in  fuch  cafes  they  are  not  ab- 
forbed by  the  common  veins,  but  by  the  lymphatics,  appears 
from  their  inflaming  thefe  lymphatics  in  their  courfe,  and  by 
their  generally  inflaming  a conglobate  gland  before  they  enter 
the  fyftem ; a ftrong  argument  in  favour  of  their  being  taken 
up  by  the  lymphatic  vefl’els,  which  pafs  through  thefe  glands 
in  their  way  to  the  thoracic  duCt. 

Thefe  two  are  the  principal  arguments  by  which  the  doc- 
trine of  the  lymphatics  being  a fyftem  of  abforbents  has  been 
fupported.  Experiments  made  by  injections  in  the  dead  body, 
where  fuch  injections  have  been  forced  from  the-  arteries  into 
the  cellular  membrane  and  from  the  cellular  membrane  into- 
the  lymphatics,  have  been  likewife  brought  in  favour  of  this 
doCtrine,  but  improperly  j and  being  now  given  up  by  thofe 
who  advanced  them,  they  need  not  be  dwelt  upon  here. 

But  our  experiments  related  above,  furhifli  another  argu- 
ment in  favour  of  the  lymphatics  being  a fyftem  of  abforbents ; 
for  in  thefe  experiments,  we  have  always  found  the  fluids  .con- 
tained in  the  different  cavities  of  the  body,  and  that  contained 
in  the  lymphaticsexa&ly  agreeing  w ith  one  another,  in  their 
tranfparency,  in  their  confiftence,  &c.  And  in  animals  in 
health,  we  likewife  found,  when  the  one  jellied  on  being  ex- 
pofed  to  the  air,  the  other  did  fo  too  ; and  in  the  animal  re- 
duced by  low  diet,  where  the  properties  of  the  one  were  al- 
tered. 
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tered,  thofe  of  the  other  were  fo  likewife,  and  exa&ly  in  the 
fame  manner.  So  that  we  now  feem  to  have  obtained  as  de~ 
cifive  an  argument  in  favour  of  abforption  by  lymphatics,  as 
we  before  had  of  that  by  the  lafteals  •,  for  the  ladleals  were 
concluded  abforbents  from  their  being  found  to  run  from  the 
inteftines  filled  with  a fluid  fimilar  to  what  was  in  the  cavity 
of  the  gut  i fo  we*  feem  here  to  have  the  fame  reafon  for  be- 
lieving that  the  lymphatics  abforb  from  cavities*  becaufe  they 
are  found  to  contain  a fluid  exa&ly  fimilar  to  what  is  obferved 
in  thefe  cavities  ; a ftrong  argument  that  the  fluid  had  pafled 
from  fuch  cavities  into  thefe  lymphatics  by  abforption. 

Such,  then,  feems  to  be  the  purpofe  for  which  the  lympha- 
tic veflels  were  provided,  that  is,  to  do  the  office  of  abforption, 
an  office  of  the  greatell  importance  to  the  animal ; no  won- 
der, therefore,  that  there  flrould  be  a fyftem  fet  apart  for  per- 
forming it,  and  not  only  in  man  and  quadrupeds,  but  alfo  in 
birds,  fifh,  amphibious  animals,  and  perhaps  even  in  infers  of 
the  moil  perfect  kind. 
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OF  THE  HUMAN  NERVES. 
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CHAP.  I. 

N 

Of  the  Nerves  in  General. 

i.  "T^HE  numerous  turns  which  the  carotid  and  vertebral 
arteries  make  before  they  pafs  thro’  the  dura  mater, 
thefe  arteries  having  neither  fweliing  mufcles  nor  preflure  of 
the  atmofphere  to  aflift  the  courfe  of  the  blood  in  them  aftef 
they  enter  the  fkull,  and  their  divifion  into  innumerable 
communicating  branches  in  the  pia  mater,  and  its  proceffes, 
fhew,  that  the  liquors  mull  move  more  (lowly  and  equally  in 
them  than  in  mod  other  parts  of  the  body. 

2.  By  the  afliftance  of  injections  and  microfcopes,  the  very 
minute  branches  of  thefe  vefltls  are  difcovered  to  go  from  the 
pia  mater,  into  the  cortex,  cineritious,  or  allay  coloured  part 
of  the  cerebrum,  cerebellum,  and  fpinal  marrow ; whereas  we 
can  only  fee  longitudinal  veflels,  without  numerous  ramifica- 
tions  or  reticular  plexufes,  in  the  white  medullary  fubftauce 
of  thefe  parts. 

3.  The  continuity  of  the  cortex  with  the  medulla  of  the 
encephalon  and  fpinal  marrow  is  obfervable  with  the  naked  eye, 
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and  is  more  diftindtly  feen  with  the  afliftance  of  a microfcopc^ 

4.  In  diffedling  the  brain  and  cerebellum,  we  fed  the  fmall 
beginnings  of  the  medulla  proceeding  from  the  cortex,  and 
we  can  trace  its  gradual  increafe  by  the  addition  of  more  fuch 
white  fubftance  coming  from  the  cortex. 

5.  Boththefe  fubftances -are  very  fucculent ; for  being  ex- 
ppfed  to  the  air  to  dry,  they  loft  more  of  their  weight  than 
molt  other  parts  of  the  body  do. 

6.  In. federal  places  we  can'  obferve  the  medulla  to  be  com- 
pofed  of  fibres  laid  at  each  others  fides. 

7.  The  medullary  fubftance  is  employed  in  forming  the 
white  fibrous  cords,  which  have  now  the  name  of  nerves  ap- 
propriated to  them.  Within  the  flcull  we  fee  the  nerves  to  be 
the  medullary  fubftance  continued  ;*  atrd  the  fpinal  marrow  is 
all  employed  in  forming  nerves. 

8.  The  common  opinion  concerning  the  rife  of  the  nerves, 
founded  on  a fuperficial  inflection  of  thofe  parts,  is,  that  the 
nerves  are  propagated  from  that  fide  of  the  encephalon,  at 
which  they,  go  out  of  the  flcull.  But  it  having  been  remarked, 
after  a more  ftri£t  inquiry,  and  preparing  the  parts  by  mace- 
ration in  water,  that  the  medullary  fibres  decuffate  or  crofs 
each  other  in  fome  parts  of  the  medulla  ; as  for  example,  at 
the  corpus  annulare,  and  beginning  of  the  fpinal  marrow  ; 
and  pradlical  obfervers  having  related  feveral  examples  of 
people  whofe  brain  was  hurt  on  one  fide,  while  the  morbid 
fymptom,  palfy,  appeared  on  the  other  fide  of  the  body,  of 
which  I have  feen  fome  inftances  : and  experiments  made  on 
brutes  having  confirmed  thofe  obfervations,  it  has  been 
thought,  that  the  nerves  had  their  rife  from  that  fide  of  the 
encephalon  which  is  oppofite  to  their  egrefs  from  the  fkull. 
It  may,  however,  ftill  be  faid,  that  this  laft  opinion  is  not 
fully  demonftrated,  becaufe  a dccuffation  in  fome  parts  is  not 
a proof  that  it  obtains  univcrfally  ; and  if  there  are  examples 
of  palfy  of  the  fide  oppofite  to  that  on  which  the  brain  was  hurt, 
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there. are  alfo  others,  where  the  injury  done  to  the  brain  and 
. the  palfy  were  both  on  the  fame  fide*. 

p.  The  nerves  are  compofed  of  a great  many  threads  lying 
parallel  to  each  other,  or  nearly  fo,  at  their  exit  from  the  me- 
dulla. 

This  fibrous  texture  is  evident  at  the  origin  of  moll  of  the 
nerves  within  the  Ikull : and  in  the  cauda  equina  of  the  fpinal 
marrow,  we  can  divide. them  into  fucli  fmall  threads,  that  a 
very  good  eye  can  fearcely  perceive  them:  but  thefe  threads, 
when  looked  at  with  a microfcqpe,  appear  each  to  be  compofed 
of  a great  number  of  fmaller  threads. 

10.  How  fmall  one  of  thefe  fibrils  of  the  nerves  is,  we  know 
not ; -but  when  we  confider  that  every,  even  the  moft  minute 
part  of  the  body  is  fenfible,  and  that  this  muft  depend  on  the 
nerves  (which,  all  conjoined,  would  not  make  a cord  of  an  inch 
diameter)  being  divided  into  branches  or  filaments  to  be  dif- 
perfed  through  all  thefe  minute  parts,  we  muft  be  convinced, 
that  the  nervous  fibrils  are  very  fmall.  From  the  examination 
of  the  minimum  vifibile,  it  is  demonflrated,  that  each  fibre  in 
the  retina  of  the  eye,  or  expanded  optic  nerve,  cannot  exceed 
in  diameter  the  32,400th  part  cf  a hair. 

n.  The  medullary  fubltance,  of  which  the  nervous  fibrils 
are  compofed,  is  very  tender,  and  would  not  be  able  to  refill  fuch 
forces  as  the  nerves  are  expofed  to  within  the  bones,  nor  even 
the  common  force  of  the  circulating  fluids,  were  .not  the  pia 
mater  and  tunica  axachnoides  continued  upon  them  ; the  for- 
mer giving  them  firmnefs  and  flrength,  and  the  latter  furnifh~ 
ing  a cellular  coat  to  connedl  the  threads  of  the  nerves,  to  let 
them  lie  foft  and  moift,  and  to  fupport  the  veffcls  which  go 
with  them. 

It  is  this  cellular  fubflance  that  is  diflended  when  air  is 
forced  through  a blow-pipe  into  a nerve,  and  that  makes 
a nerve  appear  fpongy,  after  being  diflended  with  air  till^jt 

^ dries.; 


252 


OF  THE  NERVES. 


Part  VII. 


dries  ; the  proper  nervous  fibrils  flirivelling  fo  in  drying,  that 
they  can  fcarcely  be  obferved. 

12.  Thefe  coats  (§  n.)  would  not  make  the  nerves  flrong 
enough  to  bear  the  ftretching  and  preflure  they  are  expofed  to 
in  their  courfe  to  the  different  parts  of  the  body ; and  there* 
fore,  where  the  nerves  go  out  at  the  holes  in  the  camium  and 
fpine,  the  dura  mater  is  generally  wrapped  clofely  round  thenij 
to  colleCl  their  loofe  fibres  into  tight  firm  cords  : and  that 
the  tenfion  which  they  may  happen  to  be  expofed  to  may 
not  injure  them  before  they  have  got  this  additional  coat,  it  is 
firmly  fixed  to  the  Tides  of  the  holes  in  the  bones  through 
which  they  pafs. 

13.  The  nervous  cords,  thus  compofed  of  nervous  fibrils^ 
cellular  coat,  pia  and  dura  mater,  have  fuch  numerous  blood- 
veffels,  that  after  their  arteries  only  are  injected,  the  whole 
cord  is  tinged  with  the  colour  of  the  injected  liquor ; and  if  the 
injection  is  pufhed  violently,  the  cellular  fubftance  of  the  nerves 
is  at  laft  diftended  with  it. 

14.  A nervous  cord,  fuch  as  has  been  juft  now  deferibed, 
has  very  little  elaflicity,  compared  with  feveral  other  parts  of 
of  the  body.  When  cut  out  of  the  body,  it  does  not  become 
obfervably  fhorter,  while  the  blood-vefiels  contract  threer 
eighths  of  their  length. 

15.  Nerves  are  generally  lodged  in  a cellular  or  fatty  fub- 
ftance, and  have  their  courfe  in  the  interftices  of  mufcles  and 
other  active  organs,  where  they  are  guarded  from  preflure  j 
but  in  feveral  parts  they  are  fo  placed,  as  if  it  was  intended 
that  they  fhould  there  fuffer  the  vibrating  force  of  arteries,  or 
the  prcflTure  of  the  contracting  fibres  of  mufcles. 

16.  The  larger  cords  of  the  nerves  divide  into  branches  as 
they  go  off  to  the  different  parts  the  branches  being  fmalier 
than  tire  trunk  from  which  they  come,  and  making  generally 
an  acute  angle  where  they  fepatate. 

37.  In 
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17.  In  feveral  places,  different  nerves  unite  into  one  cord, 
which  is  commonly  larger  than  any  of  the  nerves  which  form 
it. 

18.  Several  nerves,  particularly  thofe  which  are  diftributed 
to  the  bowels,  after  fuch  union,  fuddenly  form  a hard  knot 
confiderably  larger  than  all  the  nerves  of  which  it  is  made. 
Thefe  knots  were  called  corpora  olivdria,  and  are  now  generally 
named  ganglions  *. 

19.  The  ganglions  have  thicker  coats,  more  numerous,  and 
larger  blood-veffels,  than  the  nerves;  fo  that  they  appear  more 
red  and  mufcular.  On  differing  the  ganglions,  fibres  are 
feen  running  longitudinally  in  their  axes,  and  other  fibres  arc 
derived  from  their  fides  in  an  oblique  direction  to  the  longi- 
tudinal ones. 

20.  Commonly  numerous  fmall  nerves,  which  conjumftly 
are  not  equal  to  the  fize  of  the  ganglion,  are  fent  out  from  it, 
but  with  a flrutfure  no  way  different  from  that  of  other 
nerves. 

21.  The  nerves  fent  to  the  organs  of  the  fenfes,  lofe  there 
their  firm  coats,  and  terminate  in  a pulpy  fubftance.  The  optic 
nerves  are  expanded  into  a foft  tender  web,  called  the  retina. 
The  auditory  nerve  has  fcarce  the  confiftence  of  mucus  in 
the  veftibulum,  cochlea,  and  femicircular  canal  of  each  car. 
The  papillae  of  the  nofe,  tongue,  and  fkin  are  very  foft. 

22.  The  nerves  of  mufcles  can  likewife  be  traced  till  they 
feem  to  lofe  their  coats  by  becoming  very  foft ; from  which, 
and  what  w^e  obferved  of  the  fenfatory  nerves  21.)  there  is 
reafon  to  conclude,  that  the  mufcular  nerves  are  alfo  pulpy  at 
their  terminations,  which  we  cannot  indeed  prol'ecute  by  dif- 
fetlion. 

23.  It  would  feem  neceffary  that  the  extremities  of  the 
nerves  fhoutd  continue  in  this  foft  flexible  ftate,  in  order  to 

perform 

* See  Vo!.  IT.  p.  6 3,  and  Monro  on  the  Nervous  Syficm,  Tab.  xx> 
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perform  their  fun&ions  right : for,  in  proportion  as  parts  be- 
come rigid  and  firm  by  age,  or  any  other  caufe,  they  lofe  of 
their  fenfibilitv,  and  the  motions  -are  more  difficultly  per- 
formed. v 

24.  Though  the  fibres  in  a nervous  coat  are  firmly  connedl- 
ed,  and  frequently  different  nerves  join  into  one  trunk,  or  into 
the  fame  ganglion ; yet  the  fenfation  of  each  part  of  the  body 
is  fo  very  diftindl,  and  we  have  fo  much  the  power  of  moving 
the  mufcles  feparately,  that,  if  the  nerves  are  principal  agents 
ef  thefe  two  functions,  which  I ihall  endeavour  to  prove 
they  are,  we  have  reafou  to  believe  that.there  is  no  union,  con- 
fufion,  or  immediate  communication  of  the  proper  nervous  fi- 
brils, but  that  each  fibre  remains  diflinct  from  its  origin  to  its 
termination. 

25.  Changes  produced  any  way  upon  the  coats  of  the  nerves, 
cannot,  however,  but  affect  the  nervous  fibrils.  The  cel- 
lular fubftance  may  be  too  full  of  liquor,  or  ipay  not  fupply  e- 
nough  ; the  liquor  may  not  be  of  a due  confiflence,  or  it  may 
be  preternaturally  obftructed  and  collected.  The  pia  or  dura 
mater  may  be  too  tenfe,  or  too  lax  ; their  yeffels  may  be  ob- 
Itrucfed;  their  proper  nerves  maybe  violently  irritated,  or 
lofe  their  power  of  acting  ; and  a great  many  other  fuch  chan- 
ges may  happen,  which  will  not  only  occafion  diforders  in  par- 
ticular nerves,  but  may  be  a caufe  of  the  fympathy  fo  fre- 
quently obferved  among  the  nerves  ; which  is  fo  necefl'ary  to 
be  attentively  regarded  in  a great  many  difeafes,  in  order  to 
difeover  their  true  flate  and  nature,  that,  without  this  know- 
ledge, very  dangerous  millakes  in  the  practice  of  phyfic  and 
furgery  may  be  committed. 

26.  Many  experiments  and  obfervations  concur  in  proving, 
that  when  nerves  are  compreffed,  cut,  or  any  other  way  de- 
frayed, the  parts  fupplied  with  fuch  nerves,  farther  from  the 
head  or  fpine  than  where  the  injuring  caufe  has  been  applied, 
ihave  their  fenfations,  motions,  and  nourifhment,  weakened 
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or  loft ; while  no  fuch  efFe£ls  are  feen  in  the  parts  nearer  to 
the  origin  of  thofe  nerves  : and  in  fuch  experiments  where  the 
caufe  impeding  the  nerves  to  exert  themfelves  could  be  remo- 
ved, and  the  ftruclure  of  the  nerves  was  not  injured,  as  for 
example,  when  a ligature  upon  a nerve,  flopping  its  in- 
fluence, has  been  taken  away,  the  motion  and  fenfation  of  the 
parts  were  foon  reflored.  From  which  it  would  appear,  that? 
the  nerves  are  principal  inftruments  in  our  fenfations,  mo- 
tions, and  nourifhment  •,  and  that  this  influence  of  the  nerves 
is  not  inherent  in  them,  unlefs  the  communication  between 
thefe  cords  and  their  origin  is  preferved. 

This  conclufion  is  juft,  notwithftanding  that  fometimes,  up- 
on cutting  a nerve,  the  effedls  above-mentioned  have  been  felt’ 
for  a fliort  time,  but  afterwards  the  perfon  was  fenfible  of  no 
numbnefs  or  immobility  : for  wherever  this  is  fard  to  have 
happened,  the  cut  nerve  was  only  one  of  feveral  which  were 
fent  to  the  member ; the  want  of  whofe  influence  was  felt 
no  longer,  than  till  the  habit  was  acquired  of  performing  the 
fun£lions  eafily  by  the  other  nerves. 

Nor  is  it  of  greater  weight  as  an  objedlion,.  that  fometimes 
when  a ligature  is  drawn  very  hard  upon  a nerve,  and  then 
taken  away,  the  nerve  never  again  recovers  its  influence  upon 
the  parts  it  is  diftributed  to  beyond  the  ligature,  but  is  of  as 
little  eflett  as  if  it  had  been  cut  through ; which  is  to  fay  that: 
its  texture  has  been  altered  beyond  recovery.  The  dime  thing 
is  to  be  feen  by  tying  a thread  light  round  a tender  twig  of  anv" 
vegetable  ; it  decays. 

27.  Experiments  and  obfervations  fhew,  too,  that  when 
parts  of  the  encephalon  or  fpinal  marrow  have  been  irritated, 
comprefled,  or  deftroyed,  the  parts  of  the  body,  whofe  nerves 
had  their  origin  from  fuch  aftefted  parts  of  the  encephalon  or 
fpinal  marrow,  became  convulfed,  paralytic,  infenfible  or  waft- 
ed ; and  in  fuch  cafes  where  the  injuring  caufe  could  be  re- 
anovedfrom  the  origin  of  the  nerves,. the  morbid  fymptoms  ob- 
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fcrved  in  the  parts  to  which  thefe  nerves  were  diftributed, 
wftrt  off  upon  the  removal  of  that  caufe.  From  which  it  is 
thought  reafonable  to  conclude,  that  the  nerves  mull  not  only 
have  a communication  with  their  origin,  but  that  the  influence 
they  have  upon  the  parts  they  are  diftributed  to,  depends  on 
the  influence  which  they  derive  from  the  medulla  encephala 
and  fpinalis. 

28.  Though  the  fpinal  marrow  has  its  own  veffels  andcine- 
ritious  fubftancc,  which  aflifts  to  forms  its  medulla  ; yet  a ve- 
ry large  fhare  of  the  medullary  fubftance  within  the  fpine  is 
derived  from  the  encephalon,  whofe  medulla  oblongata  def- 
cends  from  the  head  ; and  the  influence  of  the  fpinal  marrow 
on  its  nerves  depends  in  a great  meafure  on  this  medulla  ob- 
longata of  the  head.  Hence  an  injury  done  to  any  part  of  the 
fpinal  marrow,  immediately  affedts  all  the  parts,  whofe  nerves 
have  their  origin  below  where  the  injuring  caufe  is  applied. 
A laxation  of  a vertebra  in  the  loins  makes  the  lower  extremi- 
ties foon  paralytic  ; a tranfverfe  fedtion  of  the  medulla  at  the 
firft  vertebra  of  the  neck,  foon  puts  an  end  to  life; 

29.  If  fuch  caufes  produce  conftantly  fuch  effects  (§  26, 
^7,  28.)  in  us  and  other  creatures  living  in  nearly  the  fame 
circumftances  as  xve  do,  the  conclufions  already  made  muft 
be  good,  notwithftanding  examples  of  children  and  other 
creatures  being  born  without  brains  or  fpinal  marrow  ; or 
notwithftanding  that  the  brains  of  adult  creatures  can  be 
much  changed  in  their  texture  by  difeafes  and  that  tortoifes, 
and  fomq  other  animals,  continue  to  move  a conflderable 
time  after  their  heads  are  cut  off.  W e may  be  ignorant  of  the 
particular  circumftances  requifite  or  neceffary  to  the  being  or 
well-being,  of  this  or  that  particular  creature  ; and  we  may  be 
unable  to  account  for  a great  many  phenomena  ; but  we  muft 
believe  our  eyes  in  the  examination  of  fadls*  and  if  we  fee 
conftantly  fuch  confcquences  from  fuch  adlions,  we  cannot 
but  conclude  the  one  to  be  the  caufe  and  the  other  the  effcdL 

It 
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It  would  be  as  unjuft  to  deny  the  conclulions  made  in  the  three 
preceding  articles,  becaufe  of  the  feemingly  preternatural 
phenomena  rhentioned  at  the  beginning  of  this,  as  it  would 
be  to  deny  the  necelfity  of  the  circulation  of  the  blood  in  us 
and  moft  quadrupeds,  becaufe  a frog  can  jump  about,  or  a 
tortoife  can  walk  long  after  all  the  contents  of  its  thorax  ami 
abdomen  are  taken  out,  or  becaufe  the  different  parts  of  a 
worm  crawl  after  it  has  been  cut  into  a great  many  pieces.  It 
is  therefore  almoft  univerfally  allowed,  that  the  nerves  are 
principal  inflruments  in  our  fenfations,  motion,  and  that  the 
influence  which  they  have  is  communicated  from  their  origin, 
the  encephalon  and  medulla  fpinalis.  But  authors  are  far  from 
agreeing  about  the  manner  in  which  this  influence  is  com* 
municated,  or  in  what  way  nerves  adl  toproduce  thefe 
effedts. 

30.  Some  alledge,  that  the  nervous  fibres  are  all  folid  cords 
adfting  by  elafticity  or  vibration  *,  others  maintain,  that  thofc 
fibres  are  fmall  tubes  conveying  liquors,  by  means  of  which 
their  eft’edts  are  produced. 

31.  The  gentlemen,  who  think  the  nervous  fibres  folid, 
raife  feveral  objections  to  the  other  dodtrine ; which  I fliall 
confider  afterwards ; and  endeavour  to  fiiew  the  fitnefs  of 
their  own  doctrine  to  account  for  the  eftedts  commonly  ob- 
ferved  to  be  produced  by  the  nerves. 

The  objects  of  the  fenfes  plainly  (fay  they)  make  impulfes  on 
the  nerves  of  the  proper  organs,  which  muft  (hake  the  ner- 
vous fibrils  : and  this  vibration  muft  be  propagated  along  the 
whole  cord  to  its  other  extremity  or  origin,  as  happens  in  o- 
ther  tenfe  fixings  ; and  thefe  vibrations  being  differently  mo- 
dified, according  to  the  difference  of  the  objedt,  and  its  differ- 
ent application,  produce  the  different  ideas  we  have  of  objedts. 

32.  To  this  account  of  fenfation,  it  is  objedcd,  firft.  That 
nerves  are  unfit  for  vibrations,  becaufe  their  extremities, 
where  objects  are  applied  to  them,  are  quite  foft  and  pappy 
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(§  21.),  and  therefore  not  fufceptible  of  the  vibrations  fuppof- 
cd  ; and  if  there  could  be  any  little  tremor  made  here  by  the 
impulfe  of  objects,  it  could  not  be  continued  along  the  ner- 
vous cord,  becaufe  the  cellular  fubftance  by.  which  each  par- 
ticular fibre  is  connected  to  the  neighbouring  ones  ( $ n.), 
and  the  fatty  fubftance  in  which  the  nervous  cord  is  immerfed. 
($  15..),  would  foon  ftifle  any  fuch  vibratory  motion. 

A fecond  objection  to  this  dodftrine  is,  That  fuppofing  the 
nerves  capable  of  vibrations  by  the  impreflions  of-objedls,  thefe: 
vibrations  would  not  anfwer  the  defign.  For  if  what  we. 
know  of  other  vibrating  firings,  to  wit,  that  their  tone  re- 
mains the  fame,  unlefs  their  texture,  length,  or  tenfion  is  al- 
tered, and  that  different  fubftances  ftriking  them  do  no  more 
than  make  the  found  louder  or  weaker  ; if  thefe  properties  are 
to  be  applied  to  nerves,  then  it  will  follow,  that  the  fame 
nerve  would  conftantly  convey  the  fame  idea,  with  no  other 
variety  than  of  its  being  weaker  and  ftronger,  whatever  differ- 
ent cbje£ls  were  applied  to  it ; unlefs  we  fuppofed  the  nerve 
changed  in  its  texture,  length,  or  tenfion,  each  time  a dif- 
ferent objedl  is  applied ; which,  it  is  prefumed,  nobody  will 
undertake  to  prove  does  happen. 

Nay,  3dly,  If  ever  fuch  a variety  of  vibrations  could  be 
made,  our  fenfations  would  notwithftanding  be  confufed  and 
indiftin£l ; becaufe  the  tremulous  nervous  fibre  being  firmly 
connedled  and  contiguous  to  feveral  other  fibres  of  the  fame 
cord,  would  neceffarily  {hake  them  too,  by  which  we  fhould 
have  the  notion  of  the  obje£t  as  applied  at  all  the  different 
parts  where  the  extremities  of  thefe  fibres  terminate. 

33.  In  whatever  way  the  favourers  of  the  dodlrine  of  folid 
nerves  pleafe  to  apply  the  clafticity  of  nerves  to  the  contrac- 
tion of  mufcles,  their  adverfares  infift  that  nerves  are  too 
weak  to  refift  fuch  weights  as  the  mufcles  luftain  ; they  would 
furely  break,  efpecially  as  they  are  in  a great  meafurc,  if  not 
wholely,  deprived  of  their  ftrong  coats  before  they  come  to 
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the  part  of  the  mufcle  they  are  immediately  to  aCt  upon 

22.)  —The  nerves  being  found  to  have  little  or  no  elasticity 
to  Shorten  themfelves  (§  14.)  Shews  them  altogether  unfit  for 
fiich  an  office  as  this  of  contracting  the  mufcles  in  the  way  pro- 
pofed  of  their  acting  by  elasticity  •,  and  when  a nerve  is  view- 
ed with  a microfcope  while  the  mufcles  it  Serves  are  in  aCtion, 
no  contraction  or  motion  is  obferved  in  it. — —Nay,  if  they 
were  elaStic,  they  would  equally  exert  their  power  of  con- 
tracting mufcles  nearer  to  their  origin  as  well  as  farther 
from  it,  when  they  were  put  into  contraction  or  vibration,  by 
irritation  of  any  part  of  them.  The  former,  however,  does 
•not  happen. 

■34.  -As  a:  further  objection  againSt  either  motion  or  fenfa- 
tion  being  owing  to  the  elasticity  of  the  nerves,  it  is  faid,  that 
if  this  doCtrine  was  true,  the  ferifations  would  be  more  acute, 
and  the  contractions  of  mufcles  would  be  greater  and’  Strong- 
er, when  the  parts  become  firmer  and  more  rigid  by  age  5 for 
then  their  elasticity  is  increafed : Whereas,  on  the  contrary, 
it  appears  ($  23.)  that  then  the  fenfations  are  blunted,  and. 
mufcular  contraction  becomes  lefs  and  weaker. 

35.  If  the  nerves  were  granted  to  be  elaStic,  and  to  com- 
municate a fpringy  force  to  all  the  parts  they  arc  distributed 
to,  they  might  appear  neceffary  in  this  view  to  affift  the  ap- 
plication of  the  nutritious  particles  of  the  fluids  to  the  Sides  of 
•the  veSfels  which  thefe  particles  were  to  repair ; and  fo  far 
anight  well  enough  account  for  the  Share  which  nerves  are 

• thought  to  have  in  nutrition  : But  if  we  cannot  make  ufc  of 
elasticity  in  the  other  two  functions,  fenfation  and  motion,  we 
muft  alfo  endeavour  to  find  out  fome  other  way  for  the  nerves 
-to  aCt  in  nutrition  ; which  will  be  done  afterwards. 

36.  Having  thus  hated  the  reafons  for  and  againfl  the 
■nerves  aCting  as  folid  Strings,  let  us  likewife  relate  the  argu- 

• ments  for  the  nerves  being  tubes,  and  the  objections  to  this 
-doCtrine, 
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A great  argument  of  thole  who  think  the  nerves  to  he  tubes 
conveying  liquors,  is  the  ftrong  analogy  of  the  brain  anil  nerves 
to  other  glands  of  the  body,  and  their  excretories,  where  a ma- 
il i fell  fecretion  of  liquor  is  made  in  the  glands,  to  be  conveyed 
by  the  excretories  tg  the  proper  places  in  which  if  ought  to  be 
depolited  : they  think  that  the  valcular  texture  of  the  cortex  of 
the  encephalon  and  fpinal  marrow  ($  2.)  the  continuation  of 
the  cortex  in  forming  the  medullary  fubltance  (3,  4.)  the  fi- 
brous texture  (§  5.)  and  fucculent  itate  of  this  medulla  (§  6.) 
and  its  being  wholly  employed  to  form  the  nerves  (§  7.)  where 
the  fibrous  texture  is  evident  (§  9.) ; all  thefe  things,  fay  they, 
confpire  to  {hew  fucha  flrong  analogy  between  thefe  parts  and 
the  other  glands  of  the  body,  as  carries  a conviction  that  there 
is  a liquor  fecreted  in  the  encephalon  and  fpinal  marrow,  to 
be  lent  out  by  the  nerves  to  the  different  parts  of  the  body. 

37.  The  following  objections  arc  railed  to  this  argument  in 
favour  of  liquor  conveyed  in  the  nerves  from  the  analogy  of 
the  glands.  1 /?,  Other  glands,  it  is  faid,  have  their  excretories 
collected  into  a few  large  tubes,  and  not  continued  in  fuch  a 
great  number  of  fepavate  tubes,  as  far  as  the  places  where 
the  liquors  are  depofited  ; which  laft  mult  he  the  cafe,  if  the 
nerves  are  the  excretories  of  the  glandular  brain.  2 dfy}Wc 
fee  the  cavities,  and  can  examine  the  liquors  in  the  excretories 
of  other  glands  much  fmaller  than  the  brain  ; which  cannot  be 
done  in  the  nerves.'  3C/1',  If  the  nerves  were  tubes,  they 
would  be  fofmall,  that  the  attraction  of  the  liquors,  to  their 
fides  would  prevent  that  celerity  in  the  motion  ol  the  liquors, 
which  is  requifite  to  fenfations  and  motions.  4.  ’7y,  It  the 
nerves  were  tubes,  they  would  be  cylindrical  ones,  and  conie- 
quently  not  fubjett  to  difeafes  ; or  at  leait  we  could  have  no 
comprehenfion  of  the  difealcs  in  them. 

38.  The  anfwcr  to  the  if  of  thefe  objections  is,  That  there 
are  other  glands  where  there  is  a maniftft  fecretion,  and  in 
which  the  difnefition  of  the  excretories  is  in  much  the  lame 
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way  as  in  the  encephalon  : the  kidneys,  for  example  have  a re- 
ticulated cortex  of  veflels,  from  which  the  Eultachian  ^,-^Bel- 
linian  medulla,  confiding  of  longitudinal  fibres  and  a few 
blood-vefl'els  in- the  fame  direction,  proceeds  ; and  this  medul- 
la is  colle£fed  into  ten,  twelve,  or  more  papillae,  each  of  which 
is  formed  of  numerous  fmall  feparate  tubes,  which  fingly  dif- 
charge  the  urine  into  the  large  membranous  tubes  ; and  thefe 
united  form  the  pelvis.  Upon  comparing  this  texture  of  the 
kidneys  with  that  of  the  encephalon  (§  2,  3,4,  C,  6,  7,  9,)  the 
analogy  will  be  found  very  drong. 

39.  In  anfwer  to  the  2 d objefton,  in  §37.  it  is  granted, 
that  microfccpes,  injeffions,  and  all  the  other  arts  hitherto 
employed,  have  not  {hewn  the  cavities  of  the  nervous  fibrils, 
or  the  liquors  contained  in  them  ; and  from  what  was  faid 
(§  10.)  of  the  fmallnefs  of  the  nervous  fibrils,  it  is  not  to  be 
expended  that  ever  they  fhould  be  feen.  But  fo  long  as  fuch  a 
number  of  little  animals  can  every  hour  be  brought  to  the  ob- 
je£lors,  in  which  they  can  as  little  demondrate  the  veflels  or 
contained  fluids,  it  will  not  be  allowed  to  be  conclufivc  reafon- 
ing,  that  becaufe  ocular  demondration  cannot  be  given  of 
either  the  tubes  or  their  contents,  therefore  they  do  not  exift^ 
For  if  we  have  any  notion  of  an  animal,  it  is  its  being  an  hy- 
draulic machine,  which  has  liquors  moving  in  it  as  long  as  it 
has  life.  If,  therefore,  fuch  little  animals  have  veflels  and  li- 
quors which  we  cannot  fee,  why  may  not  fome  of  the  veflels 
and  liquors  of  the  human  body  be  alfo  invifible  to  us  ? 

To  avoid  this  anfwer  to  the  objeifHon,  it  is  further  urged, 
That  though  we  might  not  fee  the  nervous  tubes  or  the  liquors 
they  contain  as  they  naturally  flow  ; yet  if  fuch  liquors  really 
exift,  they  ought  to  difeover  themfelves,  either  by  a nerve’s 
fwelling  when  it  is  firmly  tied ; or  that,  however  fubtile  their 
fluids  are,  they  might  be  colle&ed  in  fome  drops,  at  lead,  when 
the  cut  end  of  a nerve  of  a living  animal  is  kept  fome  time  in 
the  exhauded  receiver  of  an  air-pump.  It  is  affirmed,  that 
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■neither  did  the- tied  nerve  fwell  between  the  brain  and  liga- 
ture, nor  was  there  any  liquor  collected  in  the  receiver  of  the 
air-pump;  from  which  it  is  concluded,  that  there  is  no  liquor 
.in  the  nerves. 

Some,  who  fay  they  have  tried  thefe  experiments,  affirm, 
that  in  young  animals  the  nerve  does  fwell  above  the  ligature, 

and  that  a liquor  does  drill  out  upon  cutting  a nerve. 

Whether  fwelling  or  liquor  is  feen  or  is  not  feen  in  thefe  ex- 
periments, no  conclufion  for  or  againft  a nervous  fluid  can  be 
made  from  them  : for  the  fwelling  of  the  nerve  after  it  is  tied, 
or  the  efflux  of  liquors  from  its  extremity,  will  never  prove 
either  to  be  the  effect  of  the  fluid  in  the  proper  nervous  fibrils, 
fo  long  as  they  might  be  occafioned  by  the  liquors  in  the  lar- 
ger veflels  of  the  cellular  fubftance  of  the  nerves ; and  if  thefe 
fame  veflels  of  the  coats  of  the  nerves  do  not  difeover  their  li- 
epuors  by  thefe  experiments,  it  is  far  lefs  to  be  expedted  that 
the  much  more  fubtile  nerves  will  difeover  theirs. 

40.  The  3 d.  objection  to  the  dodtrine  of  the  brain  being  a 
gland,  and  the  nerves  its  excrctories,  fuppofes  a .more  rapid 
motion  neccflary  in  the  fluid  of  the  nerves  than  what  moft  of 
the  defenders  of  the  nervous  fluid  will  now  allow  ; and  is  af- 
terwards to  be  confidered  particularly  in  a more  proper  place. 

41.  The  -dfth-  objection  being,  That  if  the  nerves  are  excre- 
tories  of  a gland,  they  muft  be  cylindrical  tubes,  in  which  no 
-obftrudtions  or  difeafes  would  happen ; but  fince  we  daily  fee 
difeafes  in  the  nerves,  they  muft  not  therefore.be  fuch  excre- 
tories.  The  anfwer  is,  That  difeafes  happen  often  in  the  ex- 
•cretories  of  other  glands,  as  of  the  liver,  kidneys,  & c.  notwitl;- 
ftanding  their  cylindrical  form,  and  their  much  fhorter  and 
-lefs  expofed  courfe.  When  we  confider  the  very  tender  fub- 
ftance of  the  brain,  the  vaft  complication  of  its  veflels,  the 
.prodigious  fmallnefs  of  the  tubes  going  out  from  it,  the  many 
•moving  powers  which  the  nerves  are  to  undergo  the  fhock  of, 
and  .the  many  .chances  which  the  veflels,  membranes,  and 
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cellular  fubftance  accompanying  the  nerves,  have  of  being  dis- 
ordered, and  then  affe£ling  the  nervous  fibrils,  we  have  very 
great  reafon  to  be  furprifed,  that  thefe  cylindrical  tubes  are 
not  much  more  frequently  put  out  of  order,  by  too  great  or 
too  fmall  a quantity  of  liquors  ; by  too  vifcid  or  too  thin  fluids* 
by  liquors  confiding  of  too  mild  and  too  flugg.ifli  particles,  or 
of  too  acrid' pungent  ones  ; by  too  great  or  too  little  motion 
given  to  the  liquors  ; by  the  diameters  of  the  tubes  being  tos 
much  ftraitened  or  too  much  enlarged  ; and  by  a great  many 
other  varieties  of  circumftances  which  might  be  thought 
capable  of  difturbing  the  functions  of  the  nerves,  fuppofing 
them  to  be  cylindrical  excretories  of  the  brain,  as  a gland. 

42.  The  numerous  veflels  of  the  encephalon  have  brought 
fonie  of  the  gentlemen  who  affert  the  nerves  to  be  folid,  to 
acknowledge,  that  there  is  a liquor  fecreted  in  the  brain  ; but 
then  they  will  not  allow  that  this  liquor  is  fent  out  by  the  pro- 
per nervous  fibrils,  but  that  it  is  poured  into  the  cellular  fub- 
ftance, in  which  the  nerves  lie,  to  keep  them  moift  and  fupple, 
and  therefore  fit  for  exerting  their  elafticity,  vibration,  &c.  by 
which,  in  their  opinion,  the  effe£ls  commonly  aferibed  to 
nerves  are  produced. 

43.  Befides  die  objedHons  already  mentioned  (§  32,  33  .) 
againft  the  nerves  a£ling  as  elaftic  firings,  this  opinion  has  fome 
other  difficulties  which  may  be  objedled  to  it : for  inftance, 
there  is  not  one  analogous  example  in  the  whole  body  of  liquors 
fecreted  in  a large  gland,  to  be  poured  into  a cellular  fubftance* 
as  is  here  fuppofed  ; the  liquors  in  the  cells- of  the  tela  cellular- 
ris  of  other  parts  are  feparated  from  the  little  arteries  which 
are  diftributedto  thefe  cells. 

further,  it  cannot  be  imagined,  how  a liquor  fecreted  in  the 
cortex  of  the  brain  fliould  make  its  way  through  the  medulla* 
to  come  out  into  the  cellular  membranes  on  the  furface  of  that 
medulla. 
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Laflly,  A very  Ample  experiment,  of  injecting  water  by  the 
artery  of  any  member,  and  thereby  filling  the  cellular  fubflancc 
of  the  nerves  of  that  member,  fhews,  evidently,  that  the  liquor 
of  the  cellular  fubftance  of  the  nerves  has  the  fame  fountain  as 
the  liquor  has  in  the  tela  cellularis  any  where  elfe,  that  is, 
from  the  little  arteries  difperfed  upon  it. 

44.  The  doilrine  of  a iluid  in  the  nerves,  is  not  only  thus 
fupported  by  the  analogy  of  the  brain  and  nerves  to  the  other 
glands  and  their  excretories,  but  thofe  who  maintain  this  doc- 
trine mention  an  experiment  which  they  think  direilly  proves 
a fluid  in  the  nerves.  It  is  this  : After  opening  the  thorax  of 
a living  dog,  catch  hold  of  and  prefs  both  one  or  both  of  the 
phrenic  nerves  with  the  fingers,  the  diaphragm  immediately 
ceafes  to  contrail  ; ceafe  to  comprefsthe  nerves,  and  the  muf- 
cle  ails  again  : a fecond  time,  lay  hold  of  the  nerve  or  nerves 
fome  way  above  the  diaphragm,  its  motion  flops.  Keep  firm 
hold  of  the  nerve,  and  with  the  fingers  of  the  other  hand 
ftrip  it  down  from  the  fingers  which  make  the  compreflion 
towards  the  diaphragm,  and  it  again  contracts  : a repetition  of 
this  part  of  the  experiment  three  or  four  times,  is  always  at- 
tended with  the  fame  effeils ; but  it  then  contrails  no  more, 
ftrip  as  you  will,  unlefs  you  remove  the  preflure  to  take  hold 
of  the  nerves  above  the  place  firft  pinched  •,  when  the  mufcle 
may  be  again  made  to  contrail,  by  dripping  the  nerve  down 
towards  it.  This  experiment  I have  done  with  the  fuccefs  here 
mentioned.  Let  any  one  try  if  he  can  imagine  any  other  rea- 
fonable  account  of  thefe  appearances,  than  that  the  preflure  by 
the  fingers  flopped  the  courfe  of  a fluid  in  the  nerve ; that  fo 
much  of  this  fluid  as  remained  in  the  nerve,  between  the  fin- 
gers and  diaphragm,  was  forced  into  that  mufcle  by  flripping; 
and  when  it  was  all  prefled  away,  the  fingers  above  preventing 
a fupply,  the  mufcle  contrailed  no  more  till  the  fingers  were 

removed,  and  a frefh  flow  was  by  ?that  means  received  from 
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the  fpinal  marrow,  or  from  that  part  of  the  nerve  which  had 
hot  yet  been  fo  (tripped. 

It  has  been  objected  to  the  conclufions  from  this  experi- 
ment, i.  That  the  diaphragm  is  fet  in  motion  by  (tripping  the 
nerve  from,  as  well  as  towards,  this  mufcle ; and  this  may  be 
well  expected  ; for  a liquor  in  fuch  fmall  pipes  hindered  to  flow 
backwards  by  ligature,  pinching  fingers,  or  even  the  flow  of 
their  liqdorsfrom  the  fountain,  will  regurgitate  forwards  with 
velocity  when  prefled  backwards.  We  fee  it  happen  in  the 
(talks  of  tender  fucculent  plants. 

2.  It  is  faid  that  mufcles  ceafe  to  a£t  when  their  veins  are 
tied,  as  well  as  when  their  arteries  or  nerves  are  tied  or  cut, 
but  that  mufcles  continue  to  a£t  when  their  Veins  are  cut  : 
by  which  it  would  appear  that  the  overloading  of  the  vefl'els  is 
an  impediment  to  the  action  of  mufcles ; and  therefore  the 
ceafing  of  their  action,  when  their  arteries  or  nerves  are  tied 
dr  cut,  may  alfo  be  owing  to  the  liquor  in  the  branches  of  thefe 
pipes  of  mufcles  ftagnating  when  it  is  not  propelled  by  the  flow 
of  more  liquor  from  their  trunks,  and  not  to  any  influence  or 
moving  power,  which  now  ceafes  to  be  conveyed  to  them; 

It  is  to  be  obferved,  in  making  the  experiments  juft  now- 
mentioned,  that  the  contraction  of  the  mufcles  ceafes  fooneft 

when  the  nerves,  and  latcft  when  the  veins  are  tied. That 

when  veins  are  tied,  not  only  are  the  vefl'els  overloaded,  but 
all  the  cellular  fubftance  of  the  mufcles  is  filled  with  coagulat- 
ed blood  •,  whereas  when  the  arteries  and  nerves  are  tied,  the 
reverfe  is  feen,  the  mufcles  are  lax,  and  of  lefs  bulk.  So  that 
in  thefe  cafes,  the  ceafing  of  the  contra£Hon  of  the  mufcles 
feems  to  depend  on  very  different  caufes,  to  wit,  a deprivation 
of  necefl'ary  liquors  in  the  one,  and  a redundancy  of  fuperfluous 
blood  in  die  other.  An  elaftic  flick  may  be  deprived  of  its  e- 
lafticity,  by  being  made,  either  too  dry  or  too  wet. 

45.  Some  gentlemen,  convinced  of  the-reafonablenefs  of  the 
fecretion  of  a liquor  in  the  brain  to  be  fent  cut  bv  the  nerves, 
Vot.  III.  ' L l ‘ but 
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but  not  comprehending  how  a fluid  could  have  fuch  a rapid 
retrograde  motion  as  they  imagined  was  necefiary  for  convey- 
ing the  imprefflons  of  objects  made  on  the  extremities  of  nerves 
to  the  fenforium,  fuppofed  two  forts  of  nerves  ; one  that  con- 
veyed a liquor  for  mufcular  motion  and  nutrition  ; the  ether 
compofed  of  folid  nerves,  that  were  to  ferve  for  organs  of  the 
fenies,  to  convey  the  vibrations  communicated  from  obje&s  to 
the  fenforium. 

46.  Fo  this  opinion  (§  45)  the  objeftion  againft  the  fenfato- 
ry  nerves  acting  by  vibration  {§  32)  may  be  made;  and  there 
is  fo  little  reafon  to  fufpedt  any  difference  in  the  texture  of  the 
different  parts  of  the  brain  or  nerves,  that,  on  the  contrary, 
the  ftrufture  is  every  where  fimilar,  and  branches  of  the  fame 
nerve  often  ferve  both  for  fenfation  and  motion. 

How  little  neceffty  there  is  for  fuppofing  extremely  rapid 
motions  of  the  nervous  fluid,  is  to  be  examined  foon. 

4 7.  The  hypothefis  of  great  celerity  in  the  motion  of  the 
fluid  of  the  nerves  being  neccflary,  gave  alfo  rife  to  another  di- 
vifion  of  the  nerves,  into  arterious  or  effluent,,  and  venous  or 
refluent.  It  was  faid  that  mufcular  motion  or  nutrition  de- 
pended on  the  arterious  nerves ; and  that  the  fenfations  de- 
pended on  an  accelerated  motion  of  the  nervous  fluid  towards 
the  brain,  by  the  imprellions  which  the  objects  of  the  fenfes 
make  upon  the  venous  nerves.  By  this  fuppofition,  the  ab- 
furdity  of  rapid  fluxes  and  refluxes  in  the  fame  canal  was  pre- 
vented; and  an  advantage  was  thought  to  be  gained  by  it,  of 
faving  too  great  a waite  of  the  fluid  of  t he  nerves,  which  other- 
wife  the  encephalon  and  fpir.al  marrow  could  not  fupply  in 
fufficient  quantity  to  anfwer  all  the  exigencies  of  life. 

48.  To  this  opinion  (§47.)  it  has  been  objected,  >JI  That 
there  is  no  example  in  the  body,  of  a fecreted  liquor  being 
turned  immediately  and  unmixed  to  the  gland  by  which  it  was 
originally  feparated  from  die  mafs  of  blood  ; which  would  be 
the  cafe  were  there  venous  nerves.  2 i{/y}  There  is  no  occalion 

for 
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for  faving  the  fluid  of  the  nerves  in  the  way  propofed  ; the 
organs  for  fecreting  that  fluid  being  large  enough  to  fupply  all 
that  isneeeflary  of  it  in  the  common  functions  of  life.  3 (tty.  If 
the  fluid  of  nerves  was  to  be  thus  kept  jin  a perpetual  circula- 
tion, it  would  foon  become  too  acrid  for  continuing  with  iafe- 
ty  in  fuch  fenfible  tender  vefleis  as  the  brain  and  nerves  are 
compofed  of.  5 thly^  This  hypothefls  will  not  anfwer  the  de- 
fign  for  which  it  was  propofed  : 'for  though  the  momentary 
application  of  an  object  might  caufe  an  acceleration  in  the  fluid 
of  venous  nerves,  yet  if  the  obje£t  was  kept  applied  to  the 
nerves,  it  would  ftop  their  fluid,  fo  that  it  could  not  go  for- 
ward to  the  brain  ; and  therefore,  according  to  this  dodtrine, 
we  fliould  be  fenfible  of  no  objefts,  except  thofe  whofe  appli- 
cation to  the  organs  of  the  fenfes  was  momentary. 

49.  Let  us  now  fuppofe  it  probable,  that  the  encephalon 
and  fpinal  marrow  fecern  a liquor  from  the  blood  which  is 
fent  into  all  the  nerves,  and  that  by  the  means  of  this  liquor 
the  nerves  perform  the  offices  commonly  affigned  to  them ; it 
is  next  necelTary  to  enquire  what  kind  of  liquor  this  is,  and 
how  it  moves,  in  order  to  determine  how  well  its  nature  and 
motion  are  fitted  for  performing  what  is  expected  from  it. 

50.  The  liquor  of  .the  nerves  has  been  fancied  by  fome  to 
be  of  a very  ftrong  acid  or  alkaline  nature  : But  fince  none  of 
our  juices  appear  to  be  of  this  fort,  and  fince  fuch  liquors  irri- 
tate and  deftroy  the  parts  of  the  body  to  which  they  are  ap- 
plied, we  cannot  conceive  how  the  brain  can  feparate,  or  the 
nerves  could  bear  any  thing  of  fuch  an  acrid  nature.  This 
'tendernefs  and  fenfibility  of  thefe  organs  mull  hinder  us  ab- 

folutely  from  fuppofing  that  the  liquor  of  the  nerves  can  be  a- 
•crid  or  pungent/ or  of  the  .nature  of  fpirit  of  wine,  hartfhorn, 
See. 

51.  Some  have  imagined  the  liquor  of  the  nerves  to  be  ca- 
pable of  vaft  cxplofion  like  gun-powder,  or  of  violent  hidden 
•rarefaction  like  air,  or  of  ftrong  ebullition  like  boiling-water, 
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or  of  effervcfcence  like  the  mixture  of  acids  with  alkaline  liquors. 
But  as  the  mafs  of  blood  from  which  this  fluid  is  derived,  is  not 
pofTeffed  of  any  fuch  properties,  we  cannot  fuppofe  the  blood 
to  furnifh  what  it  has  not  in  itfelf.  Befides,  all  thefe  opera- 
tions are  too  violent  for  the  brain  or  nerves  to  bear  : and  when 

r 7 

once  they  are  begun,  they  are  not  fo  quickly  controlled  or  re- 
ftrained,  as  experience  teaches  us  the  nerves  can,  which  may 
be  fuddenly  made  to  ceafe  from  adling. 

52.  We  are  not  fufhciently  acquainted  with  the  properties 
of  an  aether,  or  eledtrical  effluvia,  pervading  every  thing,  to  apr 
ply  them  juflly  in  the  animal  ceconomy ; and  it  is  as  difficult 
to  conceive  how  they  ffiould  be  retained  or  conducted  in  a long 
nervous  cord.  Thefe  are  difficulties  not  to  be  furmounted. 

53.  The  fureft  rvay  of  judging  what  kind  of  liquor,  this  of 
the  nerves  muff  be,  is  to  examine  the  liquor-s  of  fimilar  parts 
of  the  body.  All  the  glands  feparate  liquors  from  the  blood 
much  thinner  than  the  compound  mafs  itfelf ; fuch  is  the  li- 
quor poured  into  the  cavity  of  the  abdomen,  thorax,  ventri- 
cles of  the  brain,  the  faliva,  pancreatic  juice,  lymph,  ,&c. 
'Wherever  there  is  occafion  for  fecreted  liquors  being  thick 
and  vifeid,  in  order  to  anfwer  better  the  ufes  they  are  intended 
for,  nature  has  provided  refervoirs  for  them  to  ftagnate  in, 
where  their  thinner  parts  may  be  carried  off  by  the  numerous 
abforbent  veins  difperfed  on  the  fides  of  thofe  cavities  ; or 
they  may  exhale  where  they  are  expofed  to  the  open  air.  The. 
mucus  of  the  nofe  becomes  vifeid  by  ftagnation  ; for  when  it 
is  immediately  fecreted,  it  is  thin  and  watery,  as  appears  from 
the  application  of  flernutatories,  Sec.  The  cerumen  of  the  ears 
is  of  a watery  confiftence  when  juft  fqueezing  cut.  The  mu- 
cus of  the  alimentary  canal  grows  thick  in  the  lacunae.  The 
bile  in  the  hepatic  du£t  has  little  more  confiftence  than  lymph; 
that  in  the  gall-bladder  is  vifeid  and  ftrong.  The  urine  is 
much  more  watery  as  it  flows  from  the  kidneys,  than  when  it 
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is  excreted  from  the  bladder.  The  feed  is  thin  in  the  tefticles, 
and  is  concoded  in  the  veliculae  feminales,  &c. 

5*4.  Hence  (§  53.)  we  may  fafely  conclude,  that  a thin  li- 
quor is  fecreted  in  the  cortex  encephali  or  fpinal  morrow; 
and  feeing  the  thinnefs  of  the  fecreted  liquors  is  generally,  as 
the  divifions  of  the  veflels,  into  fmall  fubtile  branches,  and  that 
the  ramifications  within  the  fkull  are  almoft  infinitely  fubtile, 
the  liquor  fecreted  in  the  encephalon  may  be  determined  to  be 
among  the  fineft  or  thinned  fluids. 

55.  Seeing  alfo  that  we  can  obferye  no  larger  refervoir, 
where  the  liquor  fecerned  in  the  cortical  fubftance  is  depofit- 
ed,  to  have  its  finer  parts  taken  off,  we  have  reafon  to  think 
that  it  goes  forward  into  the  nerves  in  the  fame  condition  in 
which  it  is  fecerned. 

56.  By  fine  or  fubtile  animal  liquors,  is  meant  no  more  than 
thofe  which  are  very  fluid,  and  which  feem  to  confifl  of  a 
large  proportion  of  watery  particles,  and  a lefier  one  of  the 
oily,  faline,  and  terreftrious  particles.  Some  of  the  liquors 
which  we  can  have  in  fufficient  quantity  to  make  experiments 
with,  are  fluid,  and  have  fo  little  vifcidity  or  cohefion  of 
parts,  that'when  laid  upon  a piece  of  clean  mirror,  they  eva^ 
porate  without  leaving  a ftain.  Such  is  the  liquor  oozing  out 
from  the  furface  of  the  pleura,  the  lymph,  and  feveral  o- 
thers. 

If  then  thefe  liquors,  which  are  fubjed  to  our  examination, 
the^fecerning  veflels  of  which  are  fo  large  that  we  can  fee 
them,  have  fuch  a fmall  cohefion  of  parts,  it  might  not  be 
unreafonable  to  fay,  that  the  liquor  of  the  nerves  is  as  much 
more  fine  and  fluid  than  lymph  as  the  veflels  feparating  it  are 
fmaller  ; and  therefore  that  the  fluid  of  the  nerves  is  a defe- 
cated water,  with  a very  fmall  proportion  of  the  other  prin- 
ciples extremely  fubtilized. 

57.  Two  experiments  are  faid  to  contradid  this  opinion  of' 
the  liquor  of  the  nerves  being  fo  fluid  and  fubtile.  One  is,  that 
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upon  cutting  the  cauda  equina  of  a living  animal,  a liquor  a9 
vifcid  as  the  white  of  an  egg  drops  out.  The  other  is,  that  a 
wounded  nerve  yields  a glairy  fanies.  But  thefe  do  not  ap- 
pear to  be  the  proper  fluid  of  the  nerves ; fince  it  is  evident, 
that  what  is  difcharged  in  both  thefe  cafes  comes  out  of  the 
cellular  fubflance  involving  the  nervous  fibrils. 

58.  Confidering  how  many  experiments  make  it  evident, 
that  there  is  a conf  ant  uninterrupted  fl ream  of  liquors  flow- 
ing through  all  the  canals  of  animals,  which  convey  liquors 
compofedof  particles  fmaller  than  the  diameter  of  their  canal, 
which  is  always  the  cafe  of  the  nerves  in  a natural  fate,  it  is 
furprifmg  how  it  ever  could  be  thought  that  the  liquid  of  the 
nerves  fliould  be  obliged  to  flow  from  the  brain  to  each  mufcle 
the  moment  we  will  ; or  that  this  liquor  fhould  flow  back  with 
the  like  fwiftnefs  from  the  extremity  of  each  nerve,  to  which 
an  object  of  fenfation  is  applied.  The  nerves,  as  well  as  the 
other  excretories  of  the  glands,  are  always  full  of  liquor  ; the 
degree  of  dif  ention  of  the  canals  not  being  at  all  times  alike 
even  in  a found  fate.  But  this  happens  without  inconveni- 
ence, as  the  fides  of  the  canals  have  a.  power  to  accommodate 
themfelves  to  the  prefent  quantity,  unlefs  it  is  very  much 
above  or  below  the  natural  f andard  ; in  both  which  cafes  dif- 
eafes  enfue. 

59  The  motion  of  the  fluid  in  the  nerves  is  therefore  not 
only  conftant,  but  it  is  alfo  equal,  or  nearly  fo  : for  though 
the  blood  in  the  larger  arteries  is  moved  unequally  by  the  un- 
equal forces,  the  contra&ion  of  the  ventricle  of  the  heart,  and 
the  weaker  power,  the  fyfole  of  the  arteries  *,  yet  the  differ- 
ence between  thefe  two  moving  powers  becomes  lefs  and 
lefs  perceptible  as  the  arteries  divide  into  fmaller  branches  ; 
'becaufe  of  the  numerous  refifances  which  the  liquors  meet 
with,  and  becaufe  the  canals  they  move  in  become  larger,  till 
in  the  very  fmall  arterious  branches  there  is  no  fcnfible  difler- 

•cnce  in  the  velocity  of  the  liquors  from  the  effect  of  the  heart 
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or  arteries.  The  motion  -of  the  fluids  muft  ftill  be  more  equal 
' in  the  excretories  of  glands,  and  particularly  in  thofe  where 
the  vefltls  are  divided  into  very  minute  branches,  and  the 
liquors  have  no  other  propelling  force  but  the  heart  and 
arteries,  (fee  { i.);  therefore  the  nervous-  fluid  moves  con- 
ftantly,  equally,  and  flowly,  unlefs  when  its  courfe  is  altered 
by  the  influence  of  the  mind,  or“by  the  preflure  of  fome  neigh- 
bouring adtive  organ. 

60.  As  there  is  neither  proof  nor  probability  of  the  valve* 
fuppofed  by  fome  authors  in  nerves,  we  are  not  to  a flume- 
them  in  accounting  for  any  phenomena. 

61.  We  have  not,  and  perhaps  cannot  have,  any  idea  of 
the  manner  in  which  the  mind  and  body  a£t  upon  each  other  ; 
but  if  we  allow  that  the  one  is  affe&ed  by  the  other,  which 
none  deny,  and  that  the  fluid  of  the  nerves  (whatever  name 
people  pleafe  to  give  it)  is  a principal  inftrument  which  the 
mind  makes  ufe  of  to  influence  the  a&ions  of  the  body,  or  to 
inform  itfelf  of  the  impreflions  made  on  the  body,  we  muft 
allow  that  the  mind  can  direct  this  inftrument  differently, 
particularly  as  to  quantity  and  celerity,  though  we  muft  re^ 
main  ignorant  of  the  manner  how  many  phenomena,  depend- 
ing on  this  connexion  of  mind  and  Jjody,  are  produced.  Thus 
we  would  in  vain  attempt  to  account  for  animals  continuing, 
after  their  heads  were  ftruck  oft'  or  their  hearts  were  cut  out, 
to  perform  actions  begun  before  they  fuffered  any  injury. 

62.  Let  us  now  fuppofe.  the  nervous  fluid  fuch  as  has  been 
argued  for,  to  wit,  a very  fluid  faponaceous  water,  moving  in  a 
conftant,  equal,  flow  ftream,  from  the  encephalon  and  fpinal 
marrow,  in  each  of  the  proper  nervous  fibres,  except  when  the 
motion  is  changed  by  fome  acceflorv  caufe,  fucli  as  the  mind, 
preflure  of  other  parts,  &c.  ; and  let  us  examine  how  welt 
fuch  a fuppofition  will  agree  with  the  phenomena  of  the  three 
great  functions,  nutrition,  fenfation,  and  mufcular  motion, 
e£  which  the  nerves  are  principal  inferuments. 
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63.  In  general,  we  may  fay,  that  nerves  can  carry  fluids 
to  the  mod  minute  part  of  the  body,  to  fuply  what  is  wafted 
in  any  of  the  folids*  ; that  the  impreflion  made  by  the  obje&s 
of  the  fenfes  on  the  very  foft  pulpy  extremities  of  the  nerved 
of  the  organs  of  the  fenfes,  muft  make  fuch  a flop  in  the 
equal  flowing  nervous  fluid,  as  muft  inftantaneoufly  be  per- 
ceptible at  the  fountain-head  from  which  the  tubes  affeCted 
arife  ; that  the  conftant  flow  of  the  liquor  of  the  nerves  into 
the  cavities  of  the  mufcular  fibrillse,  occafions  the  natural 
contraction  of  the  mufcles,  by  the  as  conftant  nifus  it  makes 
to  increafe  the  tranfverfe  and  to  fhorten  the  longitudinal  dia- 
meter of  each  fibre  ; and  that  it  is  only  to  allow  the  mind  a 
power  of  determining  a greater  quantity  of  this  fame  fluid  with 
a greater  velocity  into  what  mufcular  fibres  it  pleafes,  to  ac- 
count for  the  voluntary  ftrong  a&ion  of  the  mufcles. 

64.  But  fince  fuch  a fuperficial  account  would  not  be  fatis- 
fa&ory,  it  will  be  expeCted,  that  the  principal  phenomena  of 
thefe  three  fun&ions  fhould  be  explained  by  the  means  of  fuch 
a fluid  as  has  been  fuppofed,  and  that  the  feveral  objections 
againft  this  doCtrine  fhould  be  anfwered  : let  us  attempt  this  ; 
and  where  we  cannot  extricate  ourfelves  from  difficulties 

which 

* However  plaufible  the  above  doftrine  might  appear  to  the  Author 
and  fome  of  his  contemporaries,  it  is  not  agreeable  to  the  opinion  of 
many  of  the  later  phyhologifts,  particularly  to  the  prefent  Profelfof 
Monro,  who  appears  to  prove  beyond  a doubt,  that  nutrition  is  per- 
foimed  by  means  of  the  aiteries.  After  giving  his  arguments  in  fa- 
vour of  this  doftrine,  he  concludes  thus:  “ Upon  the  whole,  I appre- 
hend there  are  few  points  in  phyliology  lo  clear  as, 

i.  That  the  arteries  prepare  and  direftly  fecrete  the  nouriftiment 
in  all  our  organs. 

1.  That  the  nerves  do  not  contain  nor  conduft  the  nourifhment ; 
but  that,  by  enabling  the  arteries  to  aft  properly,  they  contribute  in- 
direftly  to  nutrition”  See  Qbfervations  on  the  Nervous  Syftem,- 
p.  78. 
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which  may  be  thrown  in,  let  us  honeftly  acknowledge  igno- 


rance. 


6 5.  IF  water,  with  a very  fmall  proportion  of  oils  and  falts 

from  the  earth,  proves  a fit  nourifhment  for  vegetables,  fuch  a 
liquor  as  the  fluid  of  the  nerves  has  been  deferibed  (§56.)  may 
not  be  unfit  for  repairing  the  wafte  in  animals. 

0.  The  flow  continual  motion  of  this  nervous  fluid  (§  58, 
59.)  to  the  mod  minute  parts  of  the  body  (§  10.)  is  well 
enough  calculated  to  fupply  the  particles  that  are  conflantly 
worn  off  from  the  folids  by  the  circulation  of  the  liquors  and 
neceflary  actions  of  life. 

y.  The  greater  proportional  fize  of  the  encephalon  in  young 
creatures  than  in  adults,  feems  calculated  for  their  greater 
proportional  growth  : for  the  younger  the  animal  is,  the  lar- 
ger encephalon  and  fpeedier  growth  it  has. 

<h  A palfy  and  atrophy  of  the  limbs  generally  accompa- 
nying each  other,  fhew,  that  nourifhment,  fenfation,  and  mo- 
tion, depend  on  the  fame  caufe. 

«.  It  was  faid  ($2 6.),  that  the  nerves  were  principal  inftru- 
ments  in  nutrition  : it  was  not  affirmed,  that  they  were  the 
foie  inflruments  j and  therefore  an  atrophy  may  proceed  from 
the  compreffion  or  other  injury  of  an  artery,  without  being  an 
objection  to  the  doctrine  here  laid  down. 

66.  a All  objects  of  fenfe  when  applied  to  their  proper  or- 
gans, a£t  by  impulfe  ; and  this  action  is  capable  of  being  in- 
creafed  by  increafing  the  impelling  force.  In  tangible  objects* 
it  is  clearly  evident,  that  the  clofer  they  are  preffed  to  a cer- 
tain degree,  the  more  diftin£t  does  the  perception  become. 
Odorous  particles  need  the  afliltance  of  air  moved  rapidly  to 
affect  our  nofe  : fapid  fubftances,  that  are  fcarcely  fufficient  to 
give  us  an  idea  of  their  tafte  by  their  own  weight,  are  aflifled 
by  the  preffure  of  the  tongue  upon  the  palate : the  rays  of 
light  collected  drive  light  bodies  before  them  : found  commu- 
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nicates  a vibration  to  all  bodies  in  harmonic  proportion  with 
It. 

The  impulfes  made  thus  by  any  of  thefe  objeds  on  the  (oft 
pulpy  nerves  (§  21.),  which  are  full  of  liquor,  prefs  their  fides 
or  extremities,  and  their  liquor  is  prevented  from  flowing  fo 
freely  as  it  did.  The  canals  being  all  full  (§  58.)  this  refill— 
ance  mult  inftantaneoufly  affed  the  whole  column  of  fluids 
in  the  canals  that  are  prefled,  and  have  the  fame  effect  as 
if  the  impulfe  had  been  made  upon  the  origin  itfelf.  To  illuf- 
trate  this  by  a grofs  companion  : Let  any  one  pufh  water  out 
of  a fyringe,  through  a long  flexible  pipe  fixed  to  the  fyringe  ; 
and  he  is  fenfible  of  refiftance  or' a- pufh  backwards,  the  mo- 
ment any  one  flops  the  orifice  of  the  pipe,  or  doles  the  fides  of 
it  with  his  fingers.  This  impulfe  made  on  the  nerves,  and 
thus  communicated  to  their  origin,  varies  according  to  the 
ftrength  or  weaknefs,  the  quioknefs  or  flownefs,  the  continu- 
ance or  fpeedy  removal,  the  uniformity  or  irregularity,  the 
conftancy  or  alteration,  &c.  with  which  objeds  are  applied  to 
the  nerves. 

b.  Whenever  any  objed  is  regularly  applied  with  due  force 
to  a nerve  rightly  difpofed  to  be  imprefled  by  it,  and  is  com- 
municated, as  juft  now  explained,  to  the  fenforium,  it  gives  a 
true  and  juft  idea  of  the  objed  to  the  mind. 

c.  The  various  kinds  of  impulfes  which  the  different  clafles 
of  objeds  make,  occafion  in  animals,  which  ought  to  have  ac- 
curate perceptions  of  each  objed,  a neceffity  of  having  the 
different  organs  of  the  fenfes  varioufly  modified,  fo  that  the 
feveral  impulfes  may  be  regularly  applied  to  the  nerves  in 
each  organ  ; or,  in  other  words,  we  muft  have  different  or- 
gans of  the  fenfes  fitted  to  the  different  clafles  of  objeds. 

d.  As  the  objeds  have  0:1c  common  property  of  impulfe,  fo 
all  the  organs  have  moft  of  the  properties  of  the  organ  of 
touching  in  common  with  the  papillae  of  the  ficin.  This  is 
evident  in  the  nofe,  and  tongue  : we  can  alfo  perceive  it>  in- 
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fome  operations  of  the  eyes,  as  we  may  likewife  do  in  fome 
eafes  where  matter  is  collected  in  the  internal  ear. 

e.  Thefe  properties  common  to  the  different  objedls  and 
organs,  occafion  frequently  uncommon  efFedls  in  the  applica- 
tion of  an  objedl  to  an  organ  proper  to  another  object  of  fen- 
fation  ; for  fometimes  we  have  the  fame  idea  as  if  the  objedl 
had  been  applied  to  its  own  proper  organ  5 at  other  times  the 
objedl  is  as  it  were  changed,  and  we  have  the  'idea  as  if  the 
organ  had  had  its  own  proper  objedl  applied  to  it.  Thus,  for 
example,  light  is  the  proper  objedl  to  be  applied  to  the  eye,  to 
give  us  an  idea  of  colours  ; yet  when  all  light  is  excluded  from 
the  eyes,  an  idea  of  light  and  colours  may  be  excited  in  us  by 

\ coughing,  fneezing,  rubbing  or  firiking  the  eye-ball. A 

cane  ■vibrating,  fo  as  not  to  excite  found  perceptible  to  the  ear, 
applied  to  the  teeth,  raifes  a ftrong  idea  of  found  ; as  a little 
infedl  creeping  in  the  meatus  auditorius  alfo  does.  The  fin- 
gers applied  to  two  rough  furfaces,  rubbing  on  each  other,  are 
fenfible  of  the  found  they  make  ; furgeons  of  any  pradlice  in 
the  cure  of  fradlured  bones  can  bear  witnefs  to  the  truth  of 
this The  fingers  dipped  in  acid  and  feveral  other  acrid  li- 
quors, hav$  a fenfation  very  like  to  tailing. Smelling  and 

tailing,  every  body  knows,  are  fubfervient  and  affifting  to  each 
other.  From  fuch  examples  we  have  further  proof  of  one 
general  caufe  of  our  fenfations,  to  wit,  impulfe  from  the  ob- 
jedls  ; and  of  fuch  a fimilarity  and  relation  in  the  organs,  as 
might  give  reafon  for  imagining  that  any  one  of  them  would 
be  capable  of  producing  the  effedl  of  another,  if  the  impulfes 

of  the  different  objects  could  be  regularly  applied  to  each. 

Hence  light  and  found  may  affedl  infedls  aijd  other  animals 
that  haye  not  eyes  or  ears. 

/.  If  the  impulfe  of  an  objecl  is  applied  with  due  force, 
but  irregularly,  a confufed  idea  of  the  objecl  is  raifed.  Dif- 
tant  objecls  are  confufed  to  myopes,  as  very  near  ones  are  to 
prefbyta?. 
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£•  If  the  application  of  the  impulfe  is  regular,  but  the  force 
with  which  it  is  applied  too  weak,  our  perception  of  the  ob- 
je£t  is  too  faint.  One  may  whifper  fo  low  as  not  to  be  heard. 

h.  If  the  application  of  obje&s  is  too  violent,  and  there  is 
any  danger  of  the  tender  organs  of  our  fenfes  being  hurt  or 
deftroyed,  an  uneafy  fenfation  we  call  pair:  is  raifed,  whatever 
may  be  the  organ  thus  injured  The  objedl  of  feeling  afi'edls 
every  organ  : thus  preflure,  ftretching,  cutting,  pricking,  acrid 
falts,  pungent  oils,  great  heat,  violent  cold,  &c.  occafion  pain, 
where-ever  they  are  applied.  Befides,  every  particular  organ 
can  be  affected  with  pain  by  the  too  violent  application  of  its 
own  proper  obje£t.  Too  much  light  pains  the  eyes;  very 
loud  found  ftuns  the  ears  ; very  odorous  bodies  and  too  fapid 
obje£ts  hurt  the  nofe  and  tongue.  This  is  a fure  proof  that 
the  objects  of  our  fenfes  all  a£t,  and  that  the  organs  areall  im- 
prelfed,  in  nearly  the  fame  way. 

i.  Since  a middle  impulfe,  neither  too  finall  nor  too  great,  is 

necelfary  for  a clear  perception  of  objects,  we  would  often  be 
in  danger  of  not  diftinguifhing  them,  if  we  were  not  fubjedted 
to  another  law,  to  wit,  that  numerous  impulfes  made  at  once, 
or  in  a quick  fucceflion  to  each  other,  increafe  our  perceptions 
of  objects.  Thus,  fueh  found  as  would  not  be  heard  on  a 
mountain-top,  will  be  diftin&ly  heard  in  a wainfeotted  cham- 
ber.  We  feel  much  more  clearly  a tangible  object  when 

our  finger  is  drawn  along  it  than  -when  applied  with  the  fame 
force,  but  by  a fingle  prelfure  upon  it.  — We  make  repeated 
applications  of  odorous  and  fapid  obje&s,  when  we  wifh  to 
fmell  or  talte  accurately. The  end  of  a burning  ftick  ap- 

pears much  more  luminous  when  quickly  whirled  in  a circle 
than  when  at  reft. 

k.  Whenever  the  uneafy  fenfation,  pain,  is  raifed  by  the 
too  ftrong  application  of  obje&s,  a fort  of  neceffity  is  as  it 
were  impofed  upon  the  mind,  to  endeavour  to  get  free  of  the 
injuring  caufe,  by  either  withdrawing  the  grieved  part  of  the 
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body  from  it,  as  one  draws  back  his  hand  when  his  finger  is  prick- 
ed or  burnt ; or  the  injuring  caufe  is  endeavoured  to  be  forced 
from  the  body,  as  a tenefmus  excites  the  contraction  which 
pulhes  acrid  feces  out  of  the  rectum.  In  both  thefe  opera- 
tions, a convulfive  contraction  is  immediately  made  in  the  part 
hurt,  or  in  the  neighbourhood  of  it ; and  if  the  irritation  is  ve- 
ry ftrongor  permanent,  the  greater  part  of  the  nervous  fyftem 

becomes  afFeCted  in  that  fpafmodic  or  convulfive  way. Is 

it  this  necefiity  which  obliges  the  mind  to  exert  herfelf  in  re- 
fpiration,  or  in  the  action  of  the  heart,  when  the  lungs  or  heart 
are  gorged  with  blood  ? or  the  iris  to  contract  the  pupil,  when 
the  eye  is  expofed  to  a ftrong  light  ? or  fneezmg  to  be  perform- 
ed when  the  nofe  is  tickled  ? & c. Will  not  a ftimulus  of 

any  nerve  more  readily  affeCt  thofe,  with  which  it  is  any  where 

connected,  than  the  other  nerves  of  the  body  ? May  not 

this  fympathy  ferve  as  a monitor  of  the  mind  to  employ  the  or- 
gans furnilhed  with  nerves  thus  connected,  to  affift  in  freeing 
her  of  any  uneafy  fenfation,  rather  than  to  make  ufe  of  any  o- 

ther  organs  ? Will  not  this  in  fome  meafure  account  for 

many  falutary  operations  performed  in  the  body,  before  expe- 
rience has  taught  us  the  functions  of  the  organs  performing 
them  ? 

This  nifus  of  the  mind  to  free  the  body  from  what  is  in  dan- 
ger of  being  hurtful,  may  ferve  to  explain  the  phenomena  of 
a great  many  difeafes,  when  we  are  acquainted  with  the  dis- 
tribution of  the  particular  nerves  and  from  this  we  can  un- 
derhand the  operation  of  medicines  that  ftimulate ; and  may 
learn  how,  by  exciting  a {harp  but  momentary  pain,  we  may 
free  the  body  of  another  pain,  that  would  be  more  durable  ; 
and  that,  by  having  it  thus  in  our  power  to  determine  a flow 
of  the  liquor  of  the  nerves  to  any  particular  part,  for  the  be- 
nefit of  that  part,  or  the  relief  of  any  other  difeafed  part,  we 
can  do  confiderable  fervice  by  a right  application  of  the  proper 
medicines. 

/.If 
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/.  If  a pain-giving  caufe  is  very  violent  or  long  continued, 
it  dellroys  the  organs  either  irrecoverably,  or  puts  them  fo 
much  out  of  order,  that  they  only  gradually  recover.  People 
have  been  made  blind  or  deaf  for  all  their  lives  after  a violent 
effeft  of  light  on  their  eyes,  or  of  found  on  their  ears  •,  and  we 
are  frequently  expofed  to  as  much  light  and  found  as  to  make 
us  unfit  to  fee  or  hear  for  a confiderable  time.  I would  ex- 
plain this  by  a ligature  put  round  the  tender  branch  of  an  herb. 
This  ligature  drawn  to  a certain  degree,  may  weaken  the  ca- 
nals fo  as  to  be  unfit  for  the  circulation  of  the  juices  a good 
■while,1  till  they  are  gradually  explicated  and  made  firm  by 
thefe  juices  : A drifter  ligature  would  diforder  the  flrufture 
of  the  fibres  fo  much,  that  the  liquors  could  not  recover  them. 
The  analogy  is  fo  plain  that  it  needs  no  commentary.— 
Thus  the  influence  of  a nerve  tied  with  an  artery  in  the  opera- 
tion of  an  aneurifm,  may  ceafe  for  fome  time,  but  be  afterwards 
recovered. 

67.  (1.)  In  applying  the  fluid  of  the  nerves  to  the  aftion 
of  mufcles,  it  was  faid,  that  the  natural  or  involuntary  con- 
traction of  mufcles  was  the  nifus  which  the  nervous  fluid, 
flowing  conftantly  into  the  mufcular  fibres,  makes  to  diftend 
thefe  fibrils,  by  eiilarging  their  tranfverfe  diameters  and  fhort- 
ening  their  axes  ; and  that  voluntary  contraction  was  owing 
to  a greater  quantity  of  that  nervous  liquor  determined  towards 
the  mufcle  to  be  put  in  aftion,  and  poured  with  greater  mo- 
mentum into  the  mufcular  fibrils,  by  the  power  of  the  mind 
willing  to  make  fuch  a mufcle  to  aft,  or  obliged  to  doit  by  an 
irritating  pain-giving  caufe  (j  66.  k.) 

(2.)  Some  objeft  to  this  account  of  mufcular  motion,  that 
if  there  is  no  outlet  for  the  liquor  fuppofed  to  be  poured  into 
mufcular  fibres,  mufcles  would  always  be  in  a date  cf  contrac- 
tion, which  they  are  not',  and  if  there  is  a pafiage  from  the 
fibrils,  tiie  liquor  would  flow  cut  as  fad  as  it  was  thrown  in  j 
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and  therefore  no  cUftention  of  the  fibres,  or  contraction  of  the 
mufcles  could  be  made. 

(3.)  In  anfwer  to  this  objection,  it  is  obferved,  that  notwith- 
ftanding  the  ' evident  outlet  from  the  arteries  into  the  veins, 
yet  the  arteries  are  diftendcd  by  the  fyftole  of  the  heart,  or 
any  other  caufe  increafing  the  momentum  of  the  blood. 

(4.)  It  has  been  alfo  objected  to  § 1.  that,  if  it  was  true, 
the  volume  of  the  mufcle  in  contraction  neceflarily  would  be 
confulerably  increafed  by  fo  much  liquor  poured  into  its  fibrils; 
whereas  it  does  not  appear,  by  any  experiment,  that  the  vo- 
lume of  a mufcle  is  increafed  by  its  being  put  into  aCtion. 

(5.)  To  this  it  has  been  anfwered,  1.  That  when  the  axes 
of  mufcular  fibres  are  fhortened,  and  their  tranfverfe  diame- 
ters are  enlarged;  the  capacities  of  their  fibres,  and  confequent- 
ly  their  volume,  may  not  be  changed,  the  diminution  one  way* 
balancing  the  increafe  in  the  other.  2.  That  the  fpaces  be- 
tween the  mufcular  fibres  are  fufficient  to  lodge  thefe  fibres- 
when  they  fwell  during  the  contraction  of  a mufcle,  without 
any  addition  to  its  bulk  ; and  that  it  plainly  appears  that  thefe 
fpaces  between  the  fibrils  are  thus  occupied,  by  the  compref- 
fion  which  the  larger  veffels  of  mufcles,  which  run  in  thofe 
fpaces,  fuffer  during  the  action  of  the  mufcle;  it  is  fo  great 
as  to  drive  the  blood  in  tine  veins  with  a remarkable  accelerat- 
ed velocity. 

(6.)  Another  objection  to  the  action  of  mufcles  being  ow- 
ing to  the  influx  of  fluids  into  their  fibrils  is,  That  mufcular 
fibrils  are  diftrattile,  or  capable  of  being  firetched  ; and  there- 
fore, when  a fluid  is  poured  in  to  their  hollow  fibrils,  they 
'would  be  firetched  longitudinally,  as  well  as  have  their  tranf- 
iverfe  diameters  increafed  ; that  is,  a mufcle  would  become 
longer  as  well  as  thicker,  when  it  is  put  into  a&ion  ; where- 
as it  is  certainly  known  that  a mufcle  is  fhortened  while  it 
2adts. 


(7.)  In 
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(7.)  In  anfwer  to  this  it  has  been  remarked,  That  though 
mufcular  fibrils  are  diftraCtile,  yet  they  will  not  yield  to,  or  be 
ftretched  by,  every  force,  however  fmall,  that  might  be  applied 
to  them.  A cord  that  can  be  ftretched  in  length  by  the  weight 
of  a pound  or  two,  would  not  yield  in  the  lead  to  an  ounce  or 
two ; and  it  muft  likewife  be  obferved,  that,  as  any  body  is 
ftretched,  its  refiftance  to  the  ftretching  force  gradually  in- 
creafes.  A rope  may  be  ftretched  to  a certain  length  by  a 
pound  weight  appended  to  it,  which  would  require  two  pounds 
to  ftretch  it  a very  little  further  \ and  therefore  the  general  ob- 
servation of  animal  fibres  being  diftraCtile,  cannot  be  a reafon- 
able  objection  to  the  account  of  mufcular  motion  above-men- 
tioned, unlefs  a proof  is  brought,  that  the  force  which  the  li- 
quid of  the  nerves  muft  exert  upon  each  fibre  of  a mufcle,  in 
order  to  make  it  aCt,  is  capable  of  diftraCting  or  ftretching  the 

fibres  *,  which  has  not  yet  been  attempted  to  be  proved It 

would  appear  from  the  pain  caufed  by  too  great  an  effort  of 
mufcles,  efpecially  in  weak  people,  that  mufcular  fibres  can 
bear  very  little  diftraCtion  without  danger  of  a Solution  of  con- 
tinuity. 

(8.)  Mufcles  ceafing  to  aCt  when  their  arteries  are  tied  or 
cut,  and  being  brought  into  motion  by  injeCting  liquors  into 
the  arteries  even  of  a dead  animal,  has  been  mentioned  as  ob- 
jections to  the  nervous  influence  caufing  their  contractions. 

To  the  firft  of  thefe  experiments  it  may  be  anfwered,  That 
the  tying  or  cutting  of  the  nerves  fooner  produces  the  effeCt  of 
making  the  contraction  ceafe,  than  flopping  the  influx  of  the 
arterious  blood  does  ; and  it  will  be  univerfally  allowed,  that 
the  influx  of  the  blood  into  the  mufcles  is  necefiary  for  per- 
forming their  functions  right. 

Whoever  obferves  the  motion  which  injeCting  water,  or 
any  other  liquor,  into  the  arteries  of  a dead  animal,  caufes  in 
its  mufcles,  will  not  compare  it  to  what  contraction,  whether 
voluntary  or  excited  by  irritation,  he  may  fee  in  a living  one. 

(9*)  ^ 
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(9.)  If  mufcular  motion  depends  on  the  influx  of  the 
nervous  liquid,  the  inflantaneous  contraction  of  a mufcle', 
when  the  mind  wills  to  make  it  aCt,  will  be  eafily  underftood 
from  the  nerves  being  always  full  of  their  liquor  '§  5 8,  66,  a.) 

(iffl.)  If  either  the  nerves  of  any  mufcle  do  not  furnifh  a 
fufficient  quantity  of  their  liquor,  or  if  thfe  fibres  of  a mufcle 
become  too  eafily  diftraCtile,  fuch  a mufcle  will  be  unaCtivfe 
or  paralytic. 

(ti.)  If  too  great  a quantity  of  the  liquor  of  the  nerves  is 
. determined  to  a mufcle  or  mufcles,  by  any  caufe  which  the 
mind  cannot  command,  fuch  mufcle  or  mufcles  will  be  con- 
vulfed. 

(12.)  If  the  motion  of  the  liquid  of  the  nerves  is  not  uni- 
form, but  by  difeafe  becomes  irregular,  an  alternate  relaxa- 
tion and  contraction  of  mufcles  may  be  the  conftquence. 
Hence  trembling  palfies,  chorea  SanCti  Viti,  & c;  Hence  alfo 
the  convulfive  tremors  which  animals  have  when  they  lofe 
much  blood. 

(13.)  Though  the  nerves  may  not  furnifh  fo  much  liquor,  as 
may  be  fufficient  to  make  mufcles  contraCI,  with  ftrength 
enough  to  overcome  the  refinances  to  their  aCtions,  yet  there 
may  be  a fufficient  quantity  of  liquor  in  the  nerves  to  allow  the 
impreffions  of  objeCts  to  be  conveyed  to  the  fenforium.  This 
maybe  one  caufe  of  a limb  being  fometimes  fenfible  after  it 
caimot  be  moved. 

(14.)  Unlefs  the  liquor  of  the  nerves  acquires  fome  energy 
in  the  brain,  which  we  have  no  reafon  to  think  the  circulation 
of  the  fluids  in  the  veflels  can  give  it,  or  unlefs  it  has  other 
properties  than  what  we  can  difeover  in  it,  or  unlefs  there  is  an 
agent  regulating  its  momentum  and  courfe  to  different  parts 
which  we  are  not  confcious  of;  if  fome  of  thefe,  I fay,  do 
not  obtain,  the  aCtion  of  thfe  heart  continuing  of  equal  force 
to  propel  our  liquors,  notwithftanding  all  the  refinances  that 
are  made  againft  it,  is  not  to  be  explained. 

Vol.  Ill*  N n 
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(15.)  All  mufcles,  but  efpecially  the  heart,  continue  to 
contract  in  an  irregular  way,  after  they  are  cut  away  from  tire 
animal  to  whom  they  belonged  •,  which  may  be  owing  to  the 
liquors  continuing  to  flow  in  the  fmallveffels,  and  being  pour- 
ed irregularly  into  the  mufcular  fibrillse. 

(16.)  It  is  faid,  that  a mufcle  cut  out  of  the  body  continues 
fome  time  to  be  capable  of  contraction  ; whereas  by  tying  its 
arteries  or  nerves,  while  it  is  otherwife  entire  in  the  body,  it 
lofes  its  contracting  power,  which  therefore  does  not  depend 
on  thefe  organs,  the  arteries  or  nerves. 

The  lofs  of  the  power  of  acting  when  the  arteries  or  nerves 
are  tied  while  the  mufcle  is  in  the  body,  is  denied  by  fome 
who  made  the  trial ; and  it  might  be  expected  that  the  motion 
of  a mufcle  would  be  more  confpicuous  where  there  is  no  re- 
IHtance  to  it,  as  is  the  cafe  when  it  is  cut  away  from  all  the 
parts  it  is  connected  with,  than  when  its  connection  remains 
with  parts  refilling  its  contractile  efforts. 

(17.)  After  the  heart,  or  any  other  mufcle  cut  away  from 
an  animal,  has  ceafed  to  contract,  its  contraction  may  again 
be  reltored,  by  breathing  upon  it,  or  pricking  it  with  any 
fharp  inltrument.  That  heat  or  pricking  fhould,  by  their  fti- 
mulus  (§  66,  k.)  occafion  contraction  in  a living  creature,  may- 
be underftood  ; but  how  they  fhould  have  the  fame  effect  in  a 
mufcle  feparated  from  an  animal,  I know  not. 

68.  Some  have  thought  the  ganglions  of  nerves  ($  18,  19, 

20.)  to  be  glandular,  and  to  perform  a fecretion Others, 

from  their  firm  texture,  fuppofe  them  to  be  mufcular,  and  to 
ferve  to  accelerate  the  motion  of  the  liquor  in  the  nerves  which 
proceed  from  them  *,  but  as  no  proof  is  offered  of  either  of. 

thefe  opinions,  they  cannot  be  maintained. Others  would 

make  them  ferve,  1.  To  divide  a fmall  nerve  into  many  nerves, 
and  by  thefe  means  to  increafethe  number  of  nervous  branches. 
2.  To  make  nerves  come  conveniently  by  different  directions 
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to  the  parts  to  which  they  belong.  To  re-unite  feveral  fmall 

nervous  fibres  into  one  large  nerve. Since  no  proof  is 

brought  that  thefe  three  things  cannot  be  done  without  the  in- 
terpofition  of  a ganglion,  but  on  the  contrary  we  fee  them 
performed  where  there  are  no  ganglions,  we  mull  continue 
to  acknowledge  ignorance  concerning  the  ufes  of  thefe  knots, 
the.  ganglions. 


JC  H A P.  II. 

Of  the  Particular  Nerves. 

\ 

IT  is  generally  faid,  that  there  are  40  pair  of  nerves  in  all, 
of  which  10  come  from  the  encephalon,  and  the  other  30 
have  their  origin  from  the  fpinal  marrow. 

Of  the  ten  pair  of  nerves  which  come  from  the  encephalon*, 
the  firft  is  the  olfactory , which  long  had  the  name  of  the  ma- 
millary proceffes  of  the  brain,  becaufe  in  brutes,  cows  and 
fheep,  which  were  moft  commonly  diiTedted  by  the  antients, 
the  anterior  ventricles  of  the  brain  are  extended  forwards 
upon  thefe  nerves,  and  adhere  fo  firmly  to  them,  that  they 
feem  to  make  the  upper  fide  of  the  nerves.  Each  of  them  be- 
ing large,  where  it  begins  to  be  ftretched  out,  and  gradually 
becoming  fmaller  as  it  approaches  the  cribriform  bone,  was  ima- 
gined to  refemble  a nipple.  Thofe  who  miftook  the  ven- 
tricles for  part  of  the  nerves,  obferving  the  cavity  in  them  full 
of  liquor,  concluded,  that  thefe  olfaftory  nerves  ferved  to 
convey  the  fuperfiuous  moifture  of  the  brain  to  the  holes  of 
the  ethmoid  bone  through  which  it  pafied  into  the  nofe.  But 
in  man,  the  ventricles  of  whofe  brain  are  not  thus  extended 
forwards,  thefe  nerves  are  fmall,  long,  and  without  any  cavity, 

N n 2 having 

"*  For  a fuller  defcription  with  figures  of  the  origin  of  the  nerves, 
Fee  'Soemmerring  de  orig.  nervor.  and  Dr  Monro  on  the  Nerves. 
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having  their  origin  from  the  corpora  ftriata,  near  the  part 
where  the  internal  carotid  arteries  are  about  to  fend  ofF  their 
branches  to  the  different  parts  of  the  brain  ; and  in  their 
courfe  under  the  anterior  lobes  of  the  brain,  which  have  each 
a depreflion  made  for  lodging  them,  the  human  olfactory 
nerves  become  larger,  till  they  are  extended  to  the  cribriform 
bone  ; where  they  fplit  into  a great  number  of  fmall  filaments, 
to  pafs  through  the  little  holes  in  that  bone  ; and  being  joined 
by  a branch  of  the  fifth  pair  of  nerves,  are  fpread  on  the  mem- 
brane of  the  nofe  *. 

The  tender  ftrufture  and  fudden  expanfion  of  thefe  nerves 
on  fuch  a large  furface,  render  it  impoffible  to  trace  them  farj 
which  has  made,  fome  authors  deny  them  to  be  nerves : but 
when  we  break  the  circumference  of  the  cribriform  lamella, 
and  then  gently  raife  it,  we  may  fee  the  diftribution  of  the 
perves  fome  way  on  the  membrane  of  the  nofe,  where  they 
form  a beautiful  net-work. 

The  contrivance  of  defending  thefe  long  foft  nerves  from 
being  too  much  prefled  by  the  anterior  lobes  of  the  brain  un- 
der which  they  lie,  is  fingular  ; becaufe  they  have  not  only  the 
prominent  orbitar  procefles  of  the  frontal  bone  to  fupport  the 
brain  on  each  fide,  with  the  veins  going  into  the  longitudinal 
finus,  and  other  attachments  bearing  it  up,  but  there  is  a 
groove  formed  in  each  lobe  of  the  brain  itfelf  for  them  to  lodge 
in. — Their  fplitting  into  fo  many  fmall  branches  before  they 
enter  the  bones  of  the  fkull,  is  likewife  peculiar  to  them  ; for 
generally  the  nerves  come  from  the  brain  in  feparated  fila- 
ments, and  unite  into  cords,  as  they  are  going  out  at  the  holes 
of  the  bones.  This  contrivance  is  the  bell  for  anfvvering  the 
purpofe  they  are  defigned  for,  of  being  the  organ  of  fmelling  j 
for  had  they  been  expanded  upon  the  membrane  of  the  nofe  in- 
to a medullary  web,  fuch  as  the  optic  nerve  forms, it  would  have 

been, 

* See  Obf.  on  the  Nervous  Syflem,  Tab.  xxiv. 
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been  too  fenfible  to  bear  the  imprefTions  of  fuch  objetts  as  are 
applied  to  the  nofe ; and  a diftribution  in  the  more  common 
way,  of  a cord  fending  off  branches,  would  not  have  been 
equal  enough  for  fuch  an  organ  of  fenfation. 

. The  fecotid  pair  of  nerves,  the  optic , rifing  from  the  thalami 
nervorum  opticorum,make  a large  curve  outwards,  and  then  run 
obliquely  inwards  and  forwards,  till  they  uniteat  the  fore -part 
of  the  fella  turcica  ; they  then  foon  divide,  and  each  runs  ob- 
liquely forwards  and  outwards  to  go  out  at  its  proper  hole  in 
the  fphenoid  bone,  accompanied  with  the  occular  artery,  to  be 
extended  to  the  globe  of  the  eye,  within  which  each  is  expand- 
ed into  a very  fine  cup-like  web,  that  lines  all  the  infide  of  the 
eye,  to  within  a little  diflance  of  the  edge  of  the  crystalline, 
lens,  and  is  univerfally  known  by  the  name  of  retina. 

Though  the  fubftance  of  this  pair  of  nerves  feems  to  be 
blended  at  the  place  where  they  are  joined  : yet  obfervations 
of  people  whofe  optic  nerves  were  not  joined,  and  of  others 
who  were  blind  of  one  eye  from  a fault  in  the  optic  nerve,'  or 
in  thofe  who  had  one  of  their  eyes  taken  out,  make  it  appear 
that  there  is  no  fuch  intimate  union  of  fubftance  # *,  the  optic 
nerve  of  the  affeCted  fide  only  being  wrafted,  while  the  other 
was  large  and  plump.  And  the  fame  obfervations  are  contra- 
dictory to  the  doctrine  of  a decuflation  of  all  the  nerves  (§  £.): 
for  the  difeafe  could  be  traced  from  the  afleCted  eye  to  the 
origin  of  the  nerve  on  the  fame  fide.  In  many  fifties,  indeed, 
the  doftrine  of  decuflation  is  favoured  ; for  their  optic  nerves 
plainly  crofs  each  other,  without  any  union  at  the  part  where 
they  are  joined  in  men  and  moft  quadrupeds. 

Thofe  people  whofe  optic  nerves  were  not  joined,  having 
neither  feen  objeCts  double,  nor  turned  their  eyes  different 

ways 

* The  decuflation  of  the  fibres,  and  intimate  union  of  the  fubftance 
of  the  optic  nerves,  appear  to  he  greater  than  is  heie  fuppofed.  S«e 
Obf.  on  Nervous  Syftem,  Tab.  v. 
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ways,  is  alfo  a plain  proof,  that  the  conjunction  of  the  optic 
nerves  will  not  ferve  to  account  for  either  the  uniform  motions 
of  our  eyes,  or  our  feeing  objeCls  Angle  with  two  eyes,  though 
it  may  be  one  caufe  of  the  remarkable  fympathy  of  the  one 
eye  with  the  other  in  many  difeafes. 

The  retina  of  a recent  eye,  -without  'any  preparation,  ap- 
pears a very  fine  web,  with  fome  blood-veflels  coming  from 
its  centre  to  be  diftributed  on  it ; but,  after  a good  inje&ion 
of  the  arteries  that  run  in  the  fubftance  of  this  nerve,  as  is 
•common  to  other  nerves,  it  is  with  difliculty  that  we  can  ob- 

ferve  its  nervous  medullary  fubftance. The  fituation  of 

thefe  veffels  in  the  central  part  of  the  optic  nerve,  the  want  of 
medullary  fibres  here,  and  the  firmnefs  of  this  nerve  before  it 
is  expanded  at  its  entry  into  the  ball  of  the  eye,  may  be  the 
Teafon  why  we  do  not  fee  fuck  bodies,  or  parts  of  bodies,  whofe 
piClurc  falls  on  this  central  part  of  the  retina. — An  inflamma- 
tion in  thofe  arteries  of  the  retina,  which  feveral  fevers  and  an 
ophthalmia  are  generally  attended  with,  may  well  account  for 
the  tendernefs  of  the  eyes,  and  inability  to  bear  the  light, 

•which  people  have  in  thefe  difeafes. The  over-diftention 

•of  thefe  veffels  may  likewife  ferve  to  account  for  the  black 
fpots  obferved  on  bright-coloured  bodies  efpecially,  and  for 
that  fmoky  fog  through  which  all  objects  are  feen  by  peo- 
ple in  fome  fevers If  thefe  veffels  lofe  their  tone,  and  re- 

main preternaturally  diftended,  no  object  affects  our  retina, 
though  the  eye  externally  appears  found  : or  this  may  be  one 

caufe  of  an  amaurofis  or  gutta  ferena. From  a partial  diften- 

tion  of  thefe  veffels,  or  paralyfis  of  a part  of  the  retina,  the 
central  part,  or  the  circumference,  or  any  other  part  of  objeCts, 
■may  be  loft  to  one  or  both  eyes. 

The  third  pair  rife  from  the  anterior  part  of  the  proceffus 
annularis  •,  and  piercing  the  dura  mater  a little  before  and  to 
ia  fide  of  the  ends  of  the  pofterior  clinoid  procefs  of  the  fphe- 
Koid  bone,  run  along  the  receptacula,  or  cavernous  finufes,  at 

the 


OF  THE  NERVES. 


287 


Chap.  II. 

the  fide  of  the  ephippium,  to  get  out  at  the  foramina  lacera  :■ 
after  which  each  of  them  divides  into  branches  ; of  which  one, 
after  forming  a little  ganglion,  is  diilributed  to  the  globe  of 
the  eye  ;.  the  others  are  fent  to  the  mufculus  reftus  of  the  pal- 
pebra,  and  to  die  attollens,  addu&or,  deprimens,  and  obliquus 
minor  mufcles  of  the  eye-ball.  Thefe  mufcles  being  princi- 
pal inftruments  in  the  motions  of  the  eye-lid  and  eye-ball,  this 

nerve  has  therefore  got  the  name  of  the  motor  oculi. 1 

have  frequently  obferved  in  convulfions  the  eye-lids  widely 
opened,  the  cornea  turned  upwards  and  outwards,  and  the 
eye-balls  funk  in  the  orbit;  which  well  dcfcribed  the  con- 
junct a&ion  of  the  mufcles  which  this  pair  of  nerves  ferves.. 

The  diftention  of  a confiderable  branch  of  the  carotidy 

which  pafles  over  this  nerve  near  its  origin  on  each  fide, 
may  poflibly  be  the  reafon  of  the  heavinefs  in  the  eye-lids  and 
eyes,  after  drinking  hard  or  eating  much. 

Th t fourth  pair,  which  are  the  fmalleft  nerves  of  any,  derive 
their  origin  from  the  back-part  of  the  bafe  of  the  telles  ; and 
then  making  a long  courfe  on  the  fide  of  the  annular  protube- 
rance, enter  the  dura  mater  a little  farther  back  and  more  ex- 
ternally than  the  third'pair,  to  run  alfo  along  the  receptacula,. 
to  pafs-  out  at  the  foramina  lacera,  and  to  be  entirely  fpent  on 
the  mufculi  trochleares,  or  fuperior  oblique  mufcles  of  the  eyes.. 
Thefe  mufcles  being  employed  in  performing  the  rotatory  mo- 
tions, and  the  advancement  of  the  eye-balls  forward,  by  which 
feveral  of  our  pafiions  are  exprefled,  the  nerves  that  ferve  them 
have  got  the  name  of patbetici. — Why  thefe  fnrall  nerves  fliould 
be  brought  fo  far  to  this  mufcle,  when  it  could  have  been  fup- 
plied  eafily  by  the  motor  oculi,  I know  not. 

The  fifth  pair  are  large  nerves,  rifing  from  the  annular  pre- 
cedes, where  the  medullary  procefies  of  the  cerebellum  join  in 
the  formation  of  that  tuber,  to  enter  the  dura  mater  near  the 
point. of  the  petrous  procedes  of  the  temporal  bones;  and' 

then- 
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then  finking  clofe  by  the  receptacula  at  the  Tides  of  the  fella 
turcica,  each  becomes  in  appearance  thicker,  forms  a diftinCb 
ganglion,  and  goes  out  of  the  Ikull  in  three  great  branches. 

The  firft  branch  of  the  fifth  is  the  ophthalmic , which  runs 
through  the  foramen  lacerum  to  tire  orbit,  having  in  its  paf- 
fage  thither  a connection  with  the  fixth  pair.  It  is  after- 
wards diftributed  to  the  ball  of  the  eye  with  the  third  ; t£> 
the  nofe,  along  with  the  olfaCtory,  which  the  branch  of  the 
fifth  that  pafles  through  the  foramen  orbitarium  internum 
joins,  as  was  already  mentioned  in  the  defcription  of  the  firft 
pair.  This  opthalmic  branch  likewife  fupplies  the  parts  at  the 
internal  canthus  of  the  orbit,  the  glandula  lachrymalis,  fat, 
membranes,  mufcles,  and  integuments  of  the  eye-lids  •,  its 
longeft  and  fartheft  extended  branch  pafling  through  the  fora- 
men fuperciliare  of  the  os  fronds,  to  be  diftributed  to  the  fore- 
head. 

The  fmall  fibres  which  this  firft  branch  of  the  fifth  and 
third  pair  of  nerves  fend  to  the  eye-ball,  being  fituated  on  the 
optic  nerve,  and,  after  piercing  the  fclerotic  coat,  running 
along  the  choroid  coat  on  the  outfide  of  the  retina  in  their 
courfe  to  the  -uvea  or  iris,  may  be  a caufe  of  the  fympathy  be- 
tween the  optic  nerve  and  the  uvea ; by  which  we  more  rea- 
dily acquire  the  habit  of  contracting  the  iris,  and  thereby  lef- 
fen  the  pupil,  when  too  ftrong  a light  is  excluded  j and,  on 
the  contrary,  enlarge  the  pupil  when  the  light  is  too  faint.— - 
This,  with  the  fympathy  which  muft  arife  from  fome  of  the 
nerves  of  the  membrane  of  the  noftrils,  being  derived  from  this 
firft  branch  of  the  fifth  pair  of  nerves,  may  alfo  be  the  caufe, 
why  an  irritation  of  the  retina,  by  too  ftrong  light,  may  pro- 
duce fneezing,  as  if  a ftimulus  had  been  applied  to  the  mem- 
brane of  the  nofe  itfelf why  preffing  the  internal  canthus  of 
the  orbit  fometimes  (tops  fneezing —why  irritation  of  the  nofe 
or  of  the  eye  caufes  the  eye-lids  to  fhut  convulfively,  and  make 
the  tears  to  flow  plentifully  ; and  why  medicines  put  into  the 

nofe,- 
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nofc,  do  often  gteat  fervice  in  difeafeS  of  the  eyes.  In  the 

megrim,  all  the  branches. of  the  nerves  difcover  themfelves  to 
be  affe&ed  : for  the  forehead  is  racked  with  pain  ; the  eye- 
ball is  pained,  and  feels  as  if  it  was  fqueezed  ; the  eye-lids  fhut 
convulfively,  and  makes  the  tears  trickle  down,  and  an  uneafy 
heat  is  felt  in  the  nol'e.  Hence  we  can  underftand  where  ex- 
ternal medicines  will  have  the  bell  effe£l  when  applied  to  re- 
move this  difeafe,  to  wit,  to  the1  membrane  of  the  nofe,  and  to 

the  forehead  ; why  alternate  preflure  near  the  fuperciliary 

hole  of  the  frontal  bone,  or  fneezing,  fometimes  gives  imme- 
diate relief  in  the  megrim  ; why  the  fight  may  be  loft  by  an 

injury  done  to  the  fupra-orbitar  branch  ; how  it  may  be 

reilored  by  agitation  of  that  branch  of  this  nerve. 

The  fecond  branch  of  the  fifth  pair  of  nerves  may  be  called 
maxillaris  fuperior , from  its  ferving  principally  the  parts  of  the 
upper  jaw.  It  goes  out  at  the  round  hole  of  the  fphenoid  bone, 
and  fends  immediately  one  branch  into  the  channel  on  the  top 
of  the  antrum  maxillare ; the  membrane  of  which  and  the  up- 
per teeth  are  fupplied  by  it  in  its  pafl'age.  As  this  branch  is 
about  to  go  out  at  the  foramen  orbitarium  externum,  it  fends 
a nerve  through  the  fubftance  of  the  os  maxillare  to  come  out 
at  Steno’s  du£t,  to  be  diftributed  to  the  fore-part  of  the  palate; 
and  what  remains  of  it,  efcaping  at  the  external  orbitar  hole, 
divides  into  a great  many  branches,  that  fupply  the  cheek, 

upper  lip,  and  noftril The  next  confidcrable  branch  of  the 

fuperior  maxillary  nerve,  after  giving  branches  which  are  re- 
flected through  the  fixth  hole  of  the  fphenoid  bone,  to  join  the 
intercoftal  where  it  is  palling  through  the  fkull  with  the  caro- 
tid artery,  and  the  portio  dura  of  the  feventh  pair  as  it  pafles 
through  the  os  petroliim,  is  fent  into  the  nofe  by  the  hole  com- 
mon to  the  palate  and  fphenoidal  bone ; and  the  remaining 
patt  of  this  nerve  runs  in  the  palato-maxillaris  canal,  giving  off* 
branches  to  the  temples  and  pteregoid  mufcles,  and  comes  at 

laft  into  the  palate  to  be  loft. Hence  a pain  in  the  teeth  of 
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the  upper  jaw  occafions  a gnawing  pain  deep-feated  in  the 
bones  of  the  face,  with  fwelling  in  the  eye-lids,  cheek,  nofe, 
and  upper  lip;  and  on  the  other  hand,  an  inflammation  in 
thefe  parts,  or  a megrim,  is  often  attended  with  a {harp  pain  in 
the  teeth Hence,  an  obftruclion  in  the  duct  of  the  maxil- 

lary firms,  which  obliges  the  liquor  fecreted  there  to  find  out  a 
preternatural  rout  for  itfelf,  may  be  occafioned  by  the  pain  of 
the  teeth. — Hence,  the  upper  lip  often  fufters  when  the  pa- 
late or  nofe  is  ulcerated. 

The  third,  or  maxi/laris  inferior , branch  of  the  fifth  pair  go- 
ing out  of  the  oval  hole  of  the  fphenoid  bone,  ferves  the 
mufclesof  the  lower  jaw,  and  the  mufcles  fituated  between  the- 
os  hyoides  and  jaw : All  the  falivary  glands,  the  amygdalae, 
and  the  external  ear,  have  branches  from  it : It  has  a large 
branch  loft  in  the  tongue,  and  fends  another  through  the  ca- 
nal in  the  fubftance  of  the  lower  jaw  to  ferve  all  the  teeth 
there,  and  to  come  out  at  the  hole  in  the  fore- part  of  the  jaw, 

to  be  loft  in  the  chin  and  under-lip Hence  a convulfive 

contraction  of  the  mufcles  of  the  lower  jaw,  or  the  mouth's 
being  involuntarily  fhut,  a great  flow  of  fpittle  or  falivation,  a 
pain  in  the  ear,  efpecially  in  deglutition,  and  a fwelling  all  a- 
bout  the  throat,  are  natural  confequer.ces  of  a violent  irrita- 
tion of  the  nerves  of  the  lower  teeth  in  the  toothaqh  ; and  pain 
in  the  teeth  and  ear  is  as  natural  a confequence  of  an  angina. 

. Hence  alternate  preffure  on  the  chin  may  fometimes  re- 
lieve the  violence  of  a toothach. Hence  deftroying  the 

nerves  of  a tooth  by  atfual  or  potential  cauteries,  or  pulling  a 
carious  tooth,  fo  often  removes  immediately- all  thefe  fymp- 

torns Hence  no  cure  is  to  be  found  for  fome  ulcers  in  the 

upper  or  lower  jaw,  but  by  drawing  a tooth. Hence  in  can- 

cers of  the  upper  lip,  the  falivary  glands  are  in  danger  of  being 
affe&ed,  or  the  difeafe  may  be  occafioned  in  the  lip  by  its  be- 
ginning in  the  glands. Perhaps  the  fympathy  of  the  organs 
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of  tailing  and  fmelling  may  in  fome  meafure  depend  on  their 
both  receiving  nerves  from  the  fifth  pair. 

The  Jixth  pKU’y  which  is  the  fmalleft  except  the  fourth,  rifes 
from  the  forepart  of  the  corpora  pyramidalia  ; and  each,  enter- 
ing the  dura  mater  fome  way  behind  the  pofterior  clinoid  pro- 
cefs  of  the  fphenoid  bone,  has  a long  courfe  below  that  mem- 
brane, and  within  the  receptaculum  at  the  fide  of  the  cella 
turcica,  where  it  is  immerfed  in  the  blood  of  the  receptacle ; 
but'  for  what  purpofe,  I am  ignorant.  It  goes  afterwards  out 
at  the-foramen  lacerum  into  the  orbit,  to  ferve  the  abduftor 

mufcle  of  the  eye A defedt  in  this  nerve  rnay  therefore  be 

one  caufe  of  ftrabifmus. In  the  paffage  of  this  nerve  be- 

low the  d.ura  mater,  it  liesvery  contiguous  to  the  internal  caro- 
tid artery, .and  to  the  ophthalmic  branch  of  the  fifth  pair  of 
nerves.  At  the  place  where  thedixth  pair  is  contiguous  to  the 
carotid,  a nerve  either  goes  from  each  of  them  in  an  uncom- 
mon way,  to  wit,  with  the  angle  beyond  where  it  rifes  ob- 
tufe,  to  defeend  with  the  artery,  and  to  form  the  beginning  of 
the  intercoftal  nerve,  according  to  the  common  defeription  ; 
or,  according  to  other  authors,  this  nerve  comes  up  from  the 
great  ganglion  of  the  intercoftal,  to  be  joined  to  the  fixth  - 
here. 

The  arguments  for  this  later  opinion  are,  That,  according 
to  the  common  dodlrine,  this  beginning  of  the  intercoftal 
nerve,  as  it  is  called,  would  rife  in  a manner  not  fo  ordinary 
in  nerves.  Befides,  it  is  obferved,  that  the  next  .pair  is  larger 
nearer  to  the  orbit,  than  it  is  before  it  comes  to  the  place 
where  this  nerve  is  faid  to  go  off ; and  therefore  it  is  more 
probable,  that  it  receives  an  addition  there,  rather  than  gives 
off  a branch.  Laftly,  it  is  found,  that  upon  cutting  the  inter- 
-coftal  nerves  of  living  animals,  the  eyes  were  plainly  affedled ; 
they  loft  their  bright  water;  the  gum  or  gore,  as  we  call  it, 
was  feparated  in  greater  quantity ; the  pupil  was  more  con- 
ftradted;  tire  cartilaginous  membrane,  at  the  internal  can- 
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tnus,  came  more  over  the  eye;  and  the  eye-ball  itfelf  was  di- 
minifhed. 

I o this  it  is  anfwered,  in  defence  of  the  more  common 
doclrine,  iff,  l hat  other  branches  of  nerves  go  off  in  a re- 
fle&ed  way,  as  well  as  this  does,  fuppofmg  it  to  be  the  be- 
ginning of  the  intercoilal  ; and  that  the  refledlion  would  ra- 
ther be  greater,  if  it  is  thought  to  come  up  from  the  inter- 
coflal  to  the  fixth.  2dly,  It  is  denied  that  this  nerve  is  ordi- 
narily thicker  at  its  fore  than  at  its  back-part ; and  if  it  was 
fuppofed  to  be  thickeft  nearer  to  the  orbit,  the  conclufion  made 
above  could  be  drawn  from  this  appearance,  becaule  other 
' nerves  enlarge  fometimes  where  there  is  no  addition  made  to 
them,  as  in  the  inftance  already  mentioned  of  the  trunk  of  the 
fifth  pair  while  below  the  dura  mater.  3dly,  The  experiments 
on  living  animals  {hew  indeed,  that  the  eyes  ate  affedled  upon 
cutting  the  intercoflal  nerve  ; but  not  in  the  way  which  might 
have  been  expedite!,  if  the  intercoltal  had  fumifhed  fuch  a 
fhare  of  the  nerve  that  goes  to  the  abdudlor  mufcle  of  the  eye  : 
for  it  might  have  been  fo  much  weakened  immediately  upon 
cutting  the  intercoflal,  that  its  antagonifl  the  addudlor  would 
have  greatly  prevailed  over  it,  and  have  turned  the  eye  ftrongly 
in  towards  the  nofe  ; which  is  not  faid  to  be  a confequence  of 
this  experiment.  So  that  the  arguments  are  flill  equivocal ; 
and  more  obfervations  and  experiments  muff  be  made,  before 
it  can  be  determined  u ith  certainty  whether  the  fixth  pair 
gives  or  receives  a branch  here.  In  the  mean  time,  I fhall 
continue  to  fpeak  about  the  origin  of  the  intercoflal  with  the 
generality  of  anatomills. 

At  this  place  where  the  intercoflal  begins,  the  fifth  pair  is 
contiguous  and  adherent  to  the  fixth  ; and  it  is  generally  faid 
that  the  ophthalmic  branch  of  the  fifth  gives  a branch  or  two 
to  the  beginning  of  the  intercoflal,  or  receives  fuch  lrom  it. 
Others  deny  any  fucl^  communication  between  them  : and 
jhofe  wjio  affirm  the  communication  confefs,  that  in  fopie 

fubjcdls 
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fubjects  tliey  could  fee  it.  After  examining  the  nerves  here  in  a 
great  many  fubje£T,  I cannot  determine  whether  or  not  there 
are  nervous  filaments  going  from  the  one  to  the  other.  Some- 
times I have  thought  that  1 traced  them  evidentlv  ; at  other 
times  I obferved,  hat  what  I difledded  for  nervous  filaments, 
was  collapfed  cellular  fubftanrce  ; and  in  all  the  fubje&s  where 
I had  pulhed  an  injection  fuccefsfully  into  the  very  lmall  ar- 
teries, I could  only  obferve  a plexus  of  velTels  conne&ing  the 
one  to  the  other.  In  any  of  thefe  ways,  however,  there  is  as 
much  connexion  as,  we  are  affured  from  many  experi- 
ments and  obfervations  on  other  nerves,  is  fulhcient  to  make 
a very  great  fympathy  among  the  nerves  here. -- Pollibly  the 
appearances  in  the  eyes  of  dogs,  whofe  intercoftal  nerves  were 
cut,  might  be  owing  to  this  fympathy. 

The  feventh  pair  comes  out  from  the  lateral  part  of  the  annu- 
lar procefs,  behind  where  the  medullary  procefles  of  the  cere- 
bellum is  joined  to  that  tuber  ; and  each  being  accompanied 
with  a larger  artery  than  moll  other  nerves,  enters  the  internal 
meatus  auditorius,  where  the  two  large  bundles  of  fibres,  of 
which  it  appeared  to  confilt  within  the  fkull,  foon  feparate 
from  each  othtr  : one  of  them  entering  by  feveral  fmall  holes 
into  the  veltibuie,  cochlea,  and  femicircular  canals,  is  ftretch- 
ed  on  this  inner  camera  of  the  ear  in  a very  foft  pulpy  fub- 
ftance;  and  being  never  feen  in  the  form  of  a firm  cord,  fuch 
as  the  other  parcel  of  this  and  moft  other  nerves  become,  is 
called  the portio  mollis  of  the  auditory  nerve  *. 

The  other  part  of  this  feventh  pair  pafles  through  Galen’s 
foramen  caecum,  or  Fallopius’s  aquaeduft,  in  its  crooked 
paflage  by  the  fide  of  the  tympanum ; in  which  pafl'age,  a 
nerve  fent  to  the  lingual  branch  of  the  inferior  maxillary  nerve, 
along  the  outl'de  ol  the  tuba  Euflaehiana,  and  crofs  the  cavity 
ef  the  tympanum,  where  it  hasthe  name  of  chorda  tympaniy 

is 
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is  commonly  faid  to  be  joined  to  it.  The  very  acute  angle 
which  this  nerve  makes  with  the  fifth,  or  the  fudden  violent 
refledion  it  would  fufferon  the  fuppofition  of  its  coming  from 
the  fifth  to  the  feventh,  appears  unufal ; whereas,  if  we  fup- 
pofe  that  it  comes  from  the  feventh  to  the  fifth,  its  courfe 
would  be  more  in  the  ordinary  way,  and  the  chorda  tympani 
would  be  efteemed  a branch  of  the  fevfnth  pair  going  to  join 
the  fifth,  the  fize  of  which  is  increafed  by  this  acquifition. 
This  fmaller  bundle  of  the  feventh  gives  branches  to  the 
mufcles  of  the  malleus,  and  to  the  dura  mater,  while  it  pafies 
through  the  hony  crooked  canal,  and  at  laft  comes  out  in  a 
firm  chord  named  poriio  dura , .at  the  end  of  this  canal,  be- 
tween the  ftyloid  and  maftoid  proceffes  of  the  temporal  bone, 
giving  immediately  filaments  to  the  little  oblique  mufcles  of 
the  head  and  to  thofe -that  rife  from  the  ftyloid  procefs.  It 
then  pierces  through  the  parotid  gland,  and  divides  into  a 
great  many  branches,  which  are  difperfed  in  the  mufcles  and 
teguments  that  cover  all  the  fide  of  the  upper  part  of  the  neck, 
the  whole  face  and  cranium,  as  far  back  as  the  temples,  in- 
cluding a confiderable  part  of  the  external  ear.  Its  branches 
having  thus  a confiderable  connection  with  all  the  three 
branches  of  the  fifth  pair,  and  with  the  fecond  cervical,  oc- 
cafion  a confiderable  fympathy  of  thefe  nerves  with  it. — Hence 
in  the  toothach,  the  pain  is  fometimes  very  little  in  the  affec- 
ted tooth,  compared  to  what  it  is  all  along  the  fide  of  the 

head  and  in  the  ear. Hence  probably  the  relief  of  the 

toothach  from  blifters  applied  behind  or  before  the  ear,  or  by  a 
hot  iron  touching  the  antihelix  of  the  ear. By  this  .commu- 

nication or  connection  polfibly  too  it  is,  that  a vibrating  firing 
held  between  one’s  teeth,  gives  a ftrong  idea  of  found  to  the 

perfon  who  holds  it,  which  nobody  elfe  can  perceive. Per-  . I 

haps  too  the  diftribution  of  this  nerve  occafions  the  head  to  be 
£o  quickly  turned  upon  the  impreffion  of  found  on  our  ears. 

The 
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The  eighth  pair  * of  nerves  rife  from  the  lateral  bafes  of  the 
corpora  olivaria  in  feparated  fibres  ; and  as  they  are  enter- 
ing the  anterior  internal  part  of  the  holes  common  to  the  os 
occipitis  and  temporum,  each  is  joined  by  a nerve  which  af- 
eends  within  the  dura  mater  from  the  tenth  of  the  head,  the 
firft,  fecond,  and  inferior  cervical  nerves  : this  has  the  name  of 
the  nervus  accejforius.  When  the  two  get, out  of  the  fkull,  the 
accdforius  feparates  from  the  eighth,  and,  descending  oblique- 
ly outwards,  paffes  through  the  (terno-mafloideus  mufcle,  to 
which  it  gives  branches,  and  afterwards  terminates  in  the  tra- 
pezius mufcle  of  the  fcapula.  In  this  courfe  it  is  generally 

more  or  lefs  joined  by  die  fecond  cervical  nerve. Why 

this  nerve,  and  feveral  others  which  are  didributed  to  mufcles- 
are  made  to  pierce  through  mufcles,  which  they  might  have 
only  palTed  near  to,  I do  not  know. 

The  large  eighth  pair,  foon  after  its  exit,  gives  nerves  to 
the  tongue,  larynx,  pharynx,  and  ganglion  of  the  intereoftal 
nerve  ; and  being  disjoined  from  the  ninth  and  jntercoftal,  to 
which  it  adheres  clofely  fome  way,  runs  ftiaight  down  the 
neck  behind  the  internal  jugular  vein,  and  at  the  external  fide 
of  the  carotid  artery.  As  it  is  about  to  enter  the  thorax,  a 
large  nerve  goes  off  from  the  eighth  of  each  fide  ; this  branch 
of  the  right  fide  turns  round  from  the  fore  to  the  back  part  of 
the  fubclavian  artery,  while  the  branch  of  the  left  fide  turns 
round  the  great  curve  of  the  aorta  ; and  both  of  them  mount- 
ing up  again  at  the  fide  of  the  oefophagus,.  to  which  they  give 
branches,  are  loll  at  laft  in  the  larynx  j-.  Thefe  are  called  the 


recurrent 


* For  a beautiful  and  accurate  figure  of  this  nerve,  fee  Walter’s 
Tab.  Nervorum  thoracis  et  abdominis. 

f The  recurrent  and  fuperior  laryngeal  nerves  are  joined  together 
by  their  appices,  to  form  a plexus  refembling  that  of  the  nerves  of 
the  face;  fo  that  from  both  thefe  nerves  each  mufcle  of  the  larynx 
receives  branches.  See  Obf.  on  the  Nervous  Syftem,  Tab.  xxv. 
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recurrent  nerves , which  we  are  defired  to  Hum  in  the  opera- 
tion of  bronchotomy,  though  their  deep  fituation  protects 

them  fufficiently. The  mufeies  of  the  larynx  being  in  a 

good  meafure  fupplied  with  nerves  from  the  recurrents,  it  is  to 
be  expected,  that  the  cutting  of  them  will  greatly  weaken  the 
voice,  though  it  will  not  be  entirely  loft  fo  long  as  the  fuperior 

brandies  of  the  eighth  pair  are  entire. Why  the  recurrent 

nerves  rife  fo  low  from  the  eighth  pair  to  go  round  a large 
artery,  and  to  have  fuch  a long  courfe  upwards  I know  not. 

• The  eighth  pair,  above,  and  at  or  near  the  place  where  the 
recurrent  nerves  go  off  from  it,  or  frequently  the  recurrents 
thcmfelves,  fend  off  fmall  nerves  to  the  pericardium,  and  to 
join  with  the  branches  of  the  intercollal  that  ate  diftributed  to- 
the  heart  j but  their  fize  and  fituation  are  uncertain. 

After  thefe  branches  are  fent  off,  the  par  vagum  on  each 
fide  defeends  behind  the  great  branch  of  the  trachea,  and  gives 
numerous  filaments  to  the  lungs,  and  fome  to  the  heart  in  go- 
ing to  the  oefophagus.  The  one  of  the  left  fide  running  on 
the  forepart  of  the  oefophagus,  communicates  by  feveral 
branches  with  the  right  one  in  its  defeent  to  be  diftri'buted  to 
the  ftomach  : the  right  one  gets  behind  the  oefophagus,  where 
it  fplits  and  rejoins  feveral  times  before  it  arrives  at  the 
ftomach,  to  which  it  lends  nerves  ; and  then  being  joined  by 
one  or  more  Iffanches  from  the  left  trunk,  they  run  towards 
the  cseliac  artery,  there  to  join  into  the  great  femilunar  gan- 
glion formed  by  the  two  intercoftals. 

From  the  diftribution  of  this  par  vagum,  we  may  learn, 
how  tickling  the  fauces  with  a feather  or  any  fuch  fubftance,  ex- 
cites a naufeaand  inclination  to  vomit ; — why  coughing  occa- 

fions  vomiting,  or  vomiting  raifes  a cough. Hence  we  fee 

how  the  nervous  afthma,  the  tuffis  convulfiva,  and  chinchough, 
are  attended  with  a ftraitening  of  the-  glottis  5 — why  food  dif- 
ficult to  digeft  occafions  the  afthma  to  weakly  people  •,  and 
why  emetics  have  frequently  cured  the  afthma  very  Ipeedily  ; 

—why 
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why  an  attempt  to  vomit  is  fometimes  in  danger  of  fuftocating 
afthmatic  people ; why  the  fuperior  orifice  of  the  ftomach  is 
fo  fenfible  as  to  bp  looked  on  as  the  feat  of  the  foul  by  fome  a- 
natomifts  ; — wrhy  people  fubje<ft  to  diftentions  of  the  ftomach, 
have  fo  often  the  fenfation  of  balls  in  their  breaft  and  throat  5 — 
why  the  globus  hyftericus  is  fo  often  attended  with  a violent 
ftrangulation  at  the  glottis. 

The  ninth  pair  of  nerves  comes  from  the  inferior  part  of  the 
Corpora  pyramidalia,  to  go  out  of  the  fkull  at  their  proper  hole3 
of  the  occipital  bone.  After  their  egrefs  they  adhere  for  fome 
way  firmly  to  the  eighth  and  intercoftal ; and  then  fending  a 
branch,  that  in  many  fubje&s  is  joined  with  branches  of  the 
firft  and  fecond  cervical  nerves,  to  be  diftributed  to  the  thyroid 
gland,  and  mufcles  on  the  forepart  of  the  trachea  arteria,  the 
ninth  is  loft  in  the  mufcles  and  fubftance  of  the  tongue.  Some 
authors  have  thought  this  nerve,  and  others  have  efteemed  the 
third  branch  of  the  fith  pair  of  nerves,  to  be  the  proper  guftatory 
nerve.  I know  no  obfervation  or  experiments  to  prove  either 
opinion,  or  to  allure  us  that  both  nerves  do  not  ferve  for  tail- 
ing and  for  the  motion  of  the  tongue. May  not  the  diftri- 

bution  of  this  nerve  to  the  mufcles  below  as  well  as  above 
the  os  hyoides,  contribute  to  their  a£ling  more  uniformly  in 
depreffing  the  lower  jaw  or  head  ? 

The  tenth  pair  rifes  in  feparate  threads  from  the  fides  of  the 
fpinal  marrow,  to  go  out  between  the  os  occipitis  and  firft  ver- 
tebra of  the  neck.  After  each  of  them  has  given  branches  to 
the  great  ganglion  of  the  intercoftal,  8th,  9th,  and  ill  cervi- 
cal nerves,  it  is  diftributed  to  the  ftraight  oblique,  and  fome  of 
the  extenfor  mufcles  of  the  head.  Whether  the  name  of  the 
tenth  of  the  head,  or  of  the  firft  vertebral,  ought  to  be  given  to 
this  pair  of  nerves,  is  of  no  fuch  confequence  as  to  deferve  a 
debate,  though  it  has  fome  of  the  marks  of  the  fpinal  nerves, 
to  wit,  its  being  formed  of  filaments  proceeding  from  both  the 
. Vox..  III.  P p fore 
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fore  and  back  part  of  the  medulla,  and  a little  ganglion  being 
formed  where  thefe  filaments  meet. 

In  the  defcription  of  the  fixth  pair,  I followed  the  ufual  way 
of  fpeaking  among  anatomifts.  and  called  that  the  beginning 
of  the  intercoftal  nerve  which  comes  out  of  the  Ikull  ; and 
therefore  {hall  here  fubjoin  a curfory  defcription  of  this  nerve, 
notwithstanding  its  much  larger  part  is  compofed  of  nerves 
Coming  out  from  the  fpinal  marrow.  There  is  no  greater  in- 
congruity in  point  of  method  to  fay,  that  the  nerve  we  are  des- 
cribing receives  additions  from  others  that  have  not  been  def- 
cribed,  than  it  is  to  repeat  in  the  defcription  of  a great  many 
nerves,  that  each  of  them  gives  branches  to  form  a nerve 
of  which  we  are  ignorant ; which  is  all  the  difference  between 
defcribing  the  intercoftal  before  or  after  the  fpinal  nerves. 

The  branch  refle&ed  from  the  fixth  pair,  joined  poffibly  by 
fome  filaments  of  the  ophthalmic  branch  of  the  fifth,  runs  a- 
Jong  with  the  internal  carotid  artery,  through  the  crooked  ca- 
nal formed  for  it  in  the  temporal  bone,  where  the  little  nerve 
is  very  foft  and  pappy,  and  in  Several  Subjects  divides  and  u- 
nites  again,  and  is  joined  by  one  or  more  branches  from  the 
fifth,  particularly  of  its  Superior  maxillary  branch  before  it 
domes  out  of  the  fkull.  May  not  the  compreffion  of  this  nerve 
by  the  carotid  artery,  when  ftretched  during  the  fyftole,  contri- 
bute to  the  diaftole  of  the  heart  ? As  foon  as  the  nerve  e- 
fcapes  out  of  this  bony  canal,  it  is  connefled  a little  way  with 
the  eighth  and  ninth  ; then  Separating  from  thefe,  after  Seem- 
ing to'  receive  additional  nerves  from  them,  it  forms  a large 
ganglion,  into  which  branches,  from  the  tenth  of  the  head, 
and  from  the  firft  and  Second  cervical,  enter.  From  this  gan- 
glion the  nerves  come  out  again  Small,  to  run  down  the  neck 
along  with  the  carotid  artery,  communicating  by  branches 
with  the  cervical  nerves,  and  giving  nerves  to  the  mufclds 
that  bend  the  head  and  neck.  As  the  intercoftal  is  about  t& 
enter  the  thorax,  it  forms  another  ganglion,  from  which  nerves. 

ars- 
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are  fent  to  the  trachea  and  to  the  heart ; thofe  defigned  for  the 
heart  joining  with  the  branches  of  the  eighth,  and  moil  of 
them  palling  between  the  two  great  arteries  and  the  auricles  to 
the  fubftance  of  that  mufcle.  The  intercoftal  # after  this  con- 
fiding of  two  branches,  one  going  behind,  and  the  other  run- 
ning over  the  forepart  of  the  fubclavian  artery,  forms  a new 
ganglion,  where  the  two  branches  unite  below  that  artery ; 
and  then  defeending  along  the  Tides  of  the  vertebrae  of  the  tho- 
rax, receives  branches  from  each  of  the  dorfal  nerves  5 which 
branches  appearing  to  come  out  between  the  ribs,  have  given 
the  name  of  inter cojlal  to  die  whole  nerve.  Where  .the  addi- 
tion is  made  to  it  from  the  fifth  dorfal  nerve,  a branch  goes  off 
obliquely  forwards;  which  being  joined  by  fuch  branches  from 
the  fixth,  feventh,  eighth,  and  ninth  dorfal,  an  anterior  trunk 
is  formed,  and  paffes  between  the  fibres  of  the  appendix  muf- 
culofa  of  the  diaphragm,  to  form,  along  with  the  other  inter- 
coftal  and  the  branches  of  the  eighth  pair,  a large  femilunar 
ganglion,  fituated  between  the  caeliac  and  fuperior  mefente- 
ric  arteries  : the  roots  of  which  feem  to  be  involved  in  a fort 
of  nervous  net-work  of  this  ganglion,  from  which  a great 
number  of  very  fmall  nervous  threads  runs  ojat  to  be  extended 
on  the  furface  of  all  the  brandies  of  thefe  two  arteries,  fo  as  to 
be  eafily  feen  when  any  of  the  arteries  .are  flretched,  but  not 
to  be  raifed  from  them  by  dilfe&ion.;  and  thus  the  liver,  gall- 
bladder, duodenum,  pancreas,  fpleen,  jejunum,  ileum,  and  a 
large  fhare  of  the  colon,  have  their  nerves  fent  from  this  great 
ganglion  or  plexus. — May  not  the  periftaltic  motion  of  the 
inteftines  depend  in  fome  meafure  on  the  paffage  of  the  inter- 
coftal nerves  through  the  diaphragm  ? 

Several  fibres  of  this  ganglion,  running  down  upon  the  aorta, 
•meet  with  other  nerves  fent  from  the  pofterior  trunk  of  the  in- 
tercoftal, which  continues  its  courfe  along  the  fid.es  of  the  ver-r 
rtebrse  : they  fupply  the  glandulte  renales,  kidneys,  and  telles 
, e.  P P 2 i«? 

* See  Walter’s  Tab.  Nervor.  thor*  et  abd. 
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in  men,  or  ovaria  in  women  ; and  then  they  form  a net-work 
upon  the  inferior  mefenteric  artery  where  the  nerves  of  the 
two  Tides  meet,  and  accompany  the  branches  of  this  artery  to 
the  part  of  the  colon  that  lies  in  the  left  fide  of  the  belly,  and  to 
tire  reffum  as  far  down  as  to  the  lower  part  of  the  pelvis. 

The  intercoftal  continuing  down  by  the  fide  of  the  vertebrae 
of  the  loins,  is  joined  by  nerves  coming  from  between  thefe 
vertebrae,  and  fends  nerves  to  the  organs  of  generation  and  o- 
thers  in  the  pelvis,  being  even  joined  with  thofe  that  are  fent 
to  the  inferior  extremities. 

The  almoft  universal  connexion  and  communication  which 
this  nerve  has  with  the  other  nerves  of  the  body,  may  lead  us 
to  underhand  the  following  and  a great  many  more  phenome- 
na : Why  tickling  the  nofe  caufes  fneezing  : — Why  the  too 
great  quantity  of  bile  in  the  cholera  occafions  vomiting  as  well 
as  purging : Why  people  vomit  in  cholics,  in  inflammations. 
Or  other  irritations  of  the  liver,  or  of  the  duffs  going  from  it 
and  the  gall-bladder  : Why  a hone  in  the  kidneys,  or  ureters. 
Or  any  other  caufe  irritating  thofe  organs,  fhould  fo  much 
more  frequently  bring  on  vomiting  and  other  diforders  of  the 
ftomach,  than  the  hone  or  any  other  himulating  caufe  in  the 
bladder  does  : — WThy  vomiting  is  a fymptom  of  danger  after 
child-birth,  lithotomy,  and  other  operations  on  the  parts  in  the 
pelvis  : — Wrhy  the  obhruflions  of  the  menfes  are  capable  of 
occafioning  hrangulations,  belching,  cholics,  homach-aches, 
and  even  convulfions  in  the  extremities  : .Why  veficatories, 
applied  from  the  ears  to  the  clavicles  of  children  labouring 
under  the  tuhis  convulfiva,  are  frequently  of  great  ferviee 
Why  worms  in  the  homach  or  guts  excite  an  itching  in  the 
nofe,  or  grinding  of  the  teeth  : — Why  irritations  in  the  bowels 
or  the  belly  occafion  fometimes  univerfal  convulfions  of  the 
body. 

The  SriNAL  Nerves  rife  generally  by  a number  of  fepa- 
rated  fibres  from  both  the  fore  and  back  part  of  the  medulla 
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fpinalis ; and  Coon  after  form  a little  knot  or  ganglion,  where 
they  acquire  ftrong  coats,  and  are  extended  into  firm  cords  j 
but  the  ganglion  is  entirely  formed  by  the  pofterior  bundle. 
They  are  dillinguifhed  by  numbers,  according  to  the  vertebrae 
from  between  which  they  come  out ; the  fuperior  of  the  two 
bones  forming  the  hole  through  which  they  pafs,  being  the  one 
from  which  the  number  is  applied  to  each  nerve.  1 here  are 
generally  faid  to  be  thirty  pair  of  them  : feven  of  which  come 
out  between  the  vertebrae  of  the  neck,  twelve  between  thofe  of 
the  back,  five  between  thofe  of  the  loins,  and  fix  from  the 
falfe  vertebrae. 

The  firjl  cervical  pair  of  the  nerves  comes  out  between  the 
firft  and  fecond  vertebrae  of  the  neck ; and  having  given 
branches  to  join  with  the  tenth  pair  of  the  head,  the  fecond 
cervical  and  intercoftal,  and  to  ferve  the  mufcles  that  bend  the 
neck,  it  fends  its  largeft  branches  backwards  to  the  extenfor 
mufcles  of  the  head  and  neck  ; fome  of  which  piercing  thro* 
thefe  mufcles,  run  up  on  the  occiput  to  be  loll  in  the  integu- 
ments there  •,  and  many  fibres  of  it  advance  fo  far  forward  as 
to\  be  connected  with  the  fibrils  of  the  firft  branch  of  the  fifth 
pair  of  the  head,  and  of  the  portio  dura  of  the  auditory  nerve. 
— Hence  poffibly  it  is,  that  a clavus  hyftericus  changes  fud- 
denly  fometimes  from  the  forehead  to  a violent  pain  and  fpafm 
in  the  back-part  of  the  head  and  neck. 

The  fecond  cervical  is  foon  joined  by  fome  branches  to  the 
ninth  of  the  head  and  intercoftal,  and  to  the  firft  and  third  of 
the  neck  ; then  has  a large  branch  that  comes  out  at  the  exte- 
rior edge  of  the  fterno-maftoideus  mufcle,  where  it  joins  with 
the  acceflorius  of  the  eighth  pair  ; and  is  afterwards  diftributed 
to  the  platyfma  myoides,  integuments  of  the  fide  of  the  neck 
and  head,  parotid  gland,  and  external  ear,  being  connedled  to 
the  portio  dura  of  the  auditory  nerve,  and  to  the  firft  cervical. 
The  remainder  of  this  fecond  cervical  is  fpent  on  the  levator 
fcapulae  and  the  extenfors  of  the  neck  and  head,  generally 
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a large  branch  is  here  fent  off  to  join  the  accefiorius  of  the 
eighth  pair,  near  the  fuperior  angle  of  the  fcapula. 

The  irritation  of  the  branches  of  this  nerve  in  an  inflamma- 
tion of  the  parotid  gland,  is  probably  the  caufe  why  the  neck  is 
pained  ft>  far  down  as  the  clavicle,  the  head  is  drawn  towards 
die  fhoulder  of  th$  affecled  fide,  and  the  chin  is  turned  to  the 
ether  fide. — In  opening  the  external  jugular  vein,  no  operator 
can  promife  not  to  touch  fome  of  the  cutaneous  branches  of 
tills  nerve  with  the  lancet ; which  occafions  a {harp  pricking 
pain  in  the  mean  time,  and  a numbnefs  of  the  flein  near  the  o- 
rifice  for  fome  time  after. 

The  third  pair  of  the  neck  pafles  out  between  the  third  and 
fourth  cervical  vertebrae  •,  having  immediately  a communica- 
tion with  the  fecond,  and  fending  down  a branch,  which,  be- 
ing joined  by  a branch  from  the  fourth  cervical,  forms  the 
phrenic  nerve.  This  nerve  enters  the  thorax  between  the 
fubclavian  vein  and  artery  $ and  then  being  received  into  a 
groove  formed  for  it  in  the  pericardium,  it  has  its  courfe  along 
this  capfula  of  the  heart,  till  it  is  loft;  in  the  middle  part  of  the 
diaphragm.  The  right  phrenic  has  a ftraight  courfe  ; but  the 
left  one  is  obliged  to  make  a confiderable  turn  outwards  to  go 
ever  the  prominent  part  of  the  pericardium,  where  the  point 
of  the  heart  is  lodged.  Hence,  in  violent  palpitations  of  the 
heart,  a pungent  acute  pain  is  felt  near  the  left  orifice  of  the 
ftomach. — The  middle  of  the  diaphragm  fcarce  could  have 
been  fupplied  by  any  other  nerve  which  could  have  had  fuch  a 
ftraight  courfe  as  the  phrenic  has.  If  the  fubclavian  artery 
and  vein  have  any  efFedl  upon  this  nerve,  I do  not  know  it. 

The  other  branches  of  the  third  cervical  nerve  are  diftri- 
buted  to  the  mufcles  and  integuments  ac  the  lower  part  of  the 
neck  and  top  of  the  fhoulder.  No  wonder  then  that  an  in- 
flammation of  the  liver  or  fpleen,  an  abfeefs  in  the  lungs  ad- 
hering to  the  diaphragm,  or  any  other  caufe  capable  of  irritat- 
ing the  diaphragm,  fhould  be  attended  with  a fharp  pain  01* 
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the  top  of  the  fhoulder,  as  well  as  wounds,  ulcers,  &c.  of  this 
mulcle  itfelf. — If  the  irritation  of  this  mufcle  is  very  violent,  it 
may  occafion  that  convulfive  contraction  ot  the  diapragm 
which  is  called  an  hiccough  ; and  therefore  an  hiccough  in  an 
inflammation  of  the  liver  has  been  juftly  declared  to  be  an  ill 
fymptom. 

An  irritation  of  the  thoracic  nerves  which  produces  fneezing, 
may  fometimes  free  the  phrenic  nerves  from  any  fpafm  they 
occafion  : fo  that  fneezing  fometimes  takes  away  the  hiccough; 
and  a derivation  of  the  fluid  of  the  nerves  any  other  way  may 
do  the  fame  thing ; or  the  hiccough  may  alfo  be  fometimes 
cured,  by  drawing  up  into  the  nofe  die  fmoke  of  burning  pa- 
per or  other  acrid  fumes,  fwallowing  pungent  or  aromatic 
medicines,  and  by  a furprife,  or  any  other  ftrong  application, 
of  the  mind  in  thinking,  or  in  diftingufhing  objects  : or,  when 
all  thefe  have  failed,  it  has  been  put  away  by  the  brilk  flimu- 
lus  of  a buffering  plaifter  applied  to  the  back. 

The  fourth  cervical  nerve,  after  fending  off  that  branch 
which  joins  with  the  third  to  form  the  phrenic,  and  bellow- 
ing twigs  on  the  mufcles  and  glands  of  the  neck,  runs  to  the 
arm-pit,  where  it  meets  with  the  fifth, fixth,  and  feventh  cervi- 
cals,  and  firfi  dorfal,  that  efcape  in  the  interfaces  of  the  muf- 
culi  fealeni,  to  come  at  the  arm-pit,  when  they  join,  fepa- 
rate,  and  rejoin,  in  a way  fcarcely  to  be  rightly  expreffed  in 
words ; and,  after  giving  feveral  confiderable  nerves  to  the 
mufcles  and  integuments  which  cover  the  thorax,  they  divide 
into  feveral  branches,  to  be  diflributed  to  all  the  parts  of  the 
fuperior  extremity.  Seven  of  thefe  branches  I lhall  deferibe 
under  particular  names. 

t.  Scapular  is  runs  llraight  to  the  cavitas  femilunata  of  the 
upper  cofta  of  the  fcapula,  which  is  a hole  in  the  recent 
fubjedl,  by  a ligament  being  extended  from  one  angle  of  the 
bone  to  the  other,  giving  nerves  in  Us  way  to  the  mufcles  of 
the  fcapula.  When  it  has  paffed  this  hole,  it  fupplies  the  fu~ 
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pra-fpinatus  mufcle  ; and  then  defcending  at  the  anterior  root 
of  the  fpine  of  the  fcapula,  it  is  loft  in  die  other  mufcles  diat 
lie  on  the  dorfum  of  that  bone. 

2.  Articularis  finks  downwards  at  the  axilla,  to  get  below 
the  neck  of  the  head  of  the  os  humeri,  and  to  mount  again  at 
the  back-part  of  it ; fo  that  it  almoft  furrounds  the  articulati- 
on, and  is  diftributed  to  the  mufcles  that  draw  the  arm  back, 
and  to  thofe  that  raife  it  up. 

3.  Cutaneus  runs  down  the  fore-part  of  the  arm  near  the 

(kin,  to  which  it  gives  off  branches  ; and  then  divides  on  the 
infide  of  the  fore-arm  into  feveral  nerves,  which  fupply  the  in- 
teguments there,  and  on  the  palm  of  the  hand. In  opening 

the  bafilic  vein  of  the  arm  at  the  ordinary  place,  die  fame 
fymptoms  are  fometimes  produced  as  in  opening  the  external 
jugular  vein,  and  from  a like  caufe,  to  wit,  from  hurting  a 
branch  of  this  cutaneous  nerve  with  the  lancet. 

4.  Mufculo-cutaneus , or  perforans  Cafferi,  paffes  thro’  the 
coraco-brachialis  mufcle  \ and  after  fupplying  the  biceps  flexor 
eubiti  and  brachiaeus  internus,  paffes  behind  the  tendon  of  the 
biceps,  and  over  the  cephalic  vein,  to  be  bellowed  on  the  inte- 
guments on  the  outfide  of  the  fore-arm  and  back  of  the  hand. 

This  nerve  is  fometimes  hurt  in  opening  the  cephalic  vein, 

£nd  caufes  pain  and  numbnefs  for  a fhort  time. 

5.  Mufculans  has  a fpiral  courfe  from  the  axilla,  under  the 
os  humeri,  and  backward  to  the  external  part  of  that  bone, 
fupplying  by  the  way  the  extenfor  mufcles  of  the  fore-arm,  to 
which  it  runs  between  the  two  brachiaei  mufcles,  and  within 
the  fupinator  radii  longus  — At  the  upper  part  of  the  fore-arm, 
it  fends  off’ a branch  which  accompanies  the  fupinator  longus 
till  it  comes  near  the  wrift,  where  it  paffes  obliquely  over  the 
radius,  and  is  loft  in  the  back  of  the  hand  and  fingers.— The 
principal  part  of  tliis  nerve  piefces  through  the  fupinator  radij 
brevis,  to  ferve  the  mufcles  that  extend  the  hand  and  fingers, 
whofe  a£lions  are  not  injured  when  the  fupinator  a£ls.  Fart 
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of  this  nerve  feems  to  be  loft  upon  the  ligament  of  the  wrift*. 

6.  Ulnaris  is  extended  along  the  infide  of  the  arm,  to  give 
nerves  to  the  mufcles  that  extend  the  fore-arm  and  to  the  inte- 
guments of  the  elbow : towards  the  lower  part  of  the  arm,  it 
Hants  a little  backward  to  come  at  the  groove  behind  the  in- 
ternal condyle  of  the  os  humeri,  through  which  it  runs  to  the 
ulna  : in  its  courfe  along  this  bone,  its  ferves  the  neighbouring 
mufcles  and  integuments  ; and  as  it  comes  near  the  wrift,  it 
detaches  a branch  obliquely  over  the  ulna  to  the  backof  the  hand, 
to  be  loft  in  the  convex  part  of  feveral  fingers.  The  larger  part  of 
the  nerve  goes  ftraight  forward  to  the  internal  fide  of  the  os  pi- 
fiforme  of  the  wrift  ; where  it  fends  off  a branch,  which  finks 
under  the  large  tendons  in  the  palm,  to  go  crofs  to  the  other 
fide  of  the  wrift,  ferving  the  mufculi  lumbricales  and  interoffei, 
and  at  laft  terminating  in  the  fhort  mufcles  of  the  thumb  and 
fore-finger.  What  remains  of  the  ulnar  nerve  after  fupplying 
the  Ihort  mufcles  of  the  little-finger,  divides  into  three 
branches ; whereof  two  are  extended  along  the  fides  of  the 
{heath  of  the  tendons  of  the  flexors  of  the  little  finger,  to  fur- 
nifh  the  concave  fide  of  that  finger  ; the  third  branch  is  dif- 
pofed  in  the  fame  way  upon  the  fide  of  the  ring-finger  next  to 
the  little-finger. 

When  we  lean  or  prefs  on  the  internal  condyle  of  the  os 
humeri,  the  numbnefs  and  prickling  we  frequently  feel,  point 
out  the  courfe  of  this  nerve.  I have  feen  a weaknefs  qnd 
atrophy  in  the  parts  to  which  this  nerve  is  fent  after  a wound 
in  the  internal  lower  part  of  the  arm. 

7.  Radinlis  accompanies  the  humeral  artery  to  the  bending 
of  the  elbow,  ferving  the  flexors  of  the  cubit  in  its  way  j then 
palling  through  the  pronator  radii  teres  mufcle,  it  gives  nerves 
to  the  mufcles  on  the  fore-part  of  the  fore-arm,  and  continues 
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its  courfe  near  to  the  radius,  bellowing  branches  on  the  cir- 
cumjacent mufcles.  Near  the  wrift,  it  fometimes  gives  off  a 
nerve  which  .is  diftributed:  to  the  back  of  the  hand,  and  the 
convex  part  cf  the  thumb  and  feveral  of  the  fingers,  inftead  of 
the  branch  of  the  mufcuhr.  The  larger  part  of  this  nerve, 
palling  behind  the  annular  ligament  of  the  wrilt,  gives  nerves 
to  the  fliort  mufcles  of  the  thumb  ; and  afterwards  fends  a 
branch  along  each  fide  of  the  (heath  of  the  tendons  of  the  flexors 
of  the  thumb;  fore-finger,  middle-finger,  and  one  branch  to  the 
fide  of  the  ring-finger,  next  to  tire  middle  one,  to  be  loft  on 
the  concave  fide  of  thole  fingers. 

Though  the  radial  ner.ve  paffes  throaglfthe  pronator  nrufcle, 
and  the  mufcular  nerve  fepms  to  be  It  ill  more  unfavourably 
placed  within  the  fupinator  brevis ; yet  the  adlion  of  tlrefe 
mufcles  docs  not  feemto  have  any  effect  in  hindering  the  in- 
fluence of  thefe  nerves  ; for  the  fingers  or  hand  can  be  bent 
while  .pronation  is  performing  vigopoufly,  and  they  can  be 
extended  while  fupination  is  exercifed. 

The  manner  in  which  thefe  nerves  of  the  fingers  go  off, 
both  from  the  ulnar  and  radial,  is,  that  a Angle  branch  is  fent 
from  the  trunk  to  die  fide  of  the  thumb  and  little  finger  far- 
theft  from  the  other  fingers ; and  all  the  reft  are  fupplied  by 
a trunk  of  a nerve,  which  fplits  into  two  fornc  wav  before  it 
comes  as  far  as  the  end  of  the  metacarpus,  to  run  along  the 
Tides  of  different  fingers  that  are  neareft  to  each  other. 

It  might  have  been  obferved,  that,  in  deferibing  the  pofte- 

r ' 

rior  branches  of  the  ulnar  and  mufcular  nerve,  I did  not  men- 
tion the  particular  fingers,  to  the  convex  part  of  which  they 
are  diftributed.  My  reafon  for  this  omilfion  is,  the  uncertain- 
ty of  their  diftvibution  ; for  though  fometimes  thefe  pofterior 
branches  go  to  the  fame  fingers,  to  the  concave  part  of  which 
die  anterior  branches  of  the  ulnar  and  radial  are  fent,  yet  fre- 
quently they  are  diftributed  otberwife. 
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The  fituation  of  thefe  brachial  nerves  in  the  axilla,  may  let 
us  fee  how  a weaknefs  and  atrophy  may  be  brought  on  the 
arms  by  long-continued  preflure  of  crutches,  or  fuch  other 
hard  fubftances  on  this  part ; and  the  couvfe  of  them  frorh  the 
neck  to  the  arm  may  teach  us  how  much  better  cffe&s  vefi- 
catories,  or  ftimulating  nervous  medicines,  would  have,  when 
applied  to  the  Ikin  covering  the  tranfverfe  procefles  of  the  ver- 
tebrae of  the  neck,  or  at  the  axilla,  than  when  they  are  put 
between  the  {boulders,  or  upon  the  fpinal  procefles,  in  con- 
yulfioris  or  palfies  of  the  fuperior  extremities,  where  a ftirnu- 
lus  is  required. 

The  twelve  dorfal  nerves  of  each  fide,  as  foon  as  they  efcape 
from  between  the  vertebrae,  fend  a branch  forward  to  join  the 
intercoftal,  by  which  a communication  is  made  among  them 
all ; and  they  foon  likewife  give  branches  backward  to  the 
mufcles  that  raife  the  trunk  of  the  body,  their  principal  trunk 
being  extended  outwards  to  come  at  the  furrow  in  the  lower 
edge  of  each  rib,  in  which  they  run  toward  the  anterior  part  of 
the  thorax,  between  the  internal  and  external  intercoftal 
mufcles,  giving  off  branches  in  their  courfe  to  the  mufcles  and 
integuments  of  the  thorax. 

The  firjl  dorfal,  as  was  already  obferved,  is  particular  in 
this,  that  it  contributes  to  form  the  brachial  nerves  ; and  that 
the  two  branches  of  the  intercoftal,  which  come  down  to  the 
thorax,  form  a confiderable  ganglion  with  it. 

The//*  lower  dorfal  nerves  give  branches  to  the  diaphragm 
and  abdominal  mufcles. 

/ 

The  twelfth  joins  Math  the  firft  lumbar,  and  beftows 
nerves  on  the  mufculus  quadratus  lumborum  and  iliacus  in- 
terims. 

May  not  the  communications  of  all  thefe  nerves  be  one  rea- 
fon,  why  the  parts  they  ferve  a£t  fo  uniformly  and  conjun&lyin 
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refpiration,  and  confpire  together  in  the  convulfive  motions  of 
coughing,  fneezing,  &c. The  twitching  fpafms  that  hap- 

pen fometimes  in  different  parts  of  the  mufcles  of  the  abdo- 
men, by  an  irritation  on  the  branches  of  the  lower  dorfal 
nerves,  are  in  danger  of  occafioning  a miftake  in  practice,  by 
their  refemblance  to  the  cholic,  nephritis,  & c The  com- 

munications of  thefe  lower  ones  with  the  intercoftals,  may 
ferve  to  explain  the  violent  effort  of  the  abdominal  mufcles  in 
a tenefmus,  and  in  child-bearing. 

As  the  inter coital  is  larger  in  the  thorax  than  any  where 
clfe,  and  feems  to  diminifli  gradually  as  it  afcends  and  defcends, 
there  is  caufe  to  fufpe£t  that  this  is  the  trunk  from  which  the 
fuperior  and  inferior  pairs  are  fent  as  branches. 

The  jive  lumbar  nerves  on  each  fide  communicate  with  the 
intercoftal  and  with  each  other,  and  give  branches  backwards 
to  the  loins. 

The  jirjl  communicates  with  the  lafl  dorfal,  fends  branches 
to  the  abdominal  mufcles,  to  the  pfoas  and  iliacus,  and  to  the 
integuments  and  mufcles  on  the  fore-part  of  the  thigh  ; while 
its  principal  branch  joins  with  the  other  nerves  to  form  the 
crural  nerve. 

The  fecond  lumbar  nerve  palfes  through  the  pfoas  mufcle,  and 
is  diflributed  nearly  in  the  fame  -way  as  the  former  ; as  is  alfo 
the  third. 

Branches  of  the  fecond,  third,  and  fourth,  make  up  one 
trunk,  which  runs  along  the  fore-part  of  the  pelvis  ; and  paf- 
fing  in  the  notch  at  the  fore-part  of  the  great  hole  common  to 
the  os  pubis  and  ifchium,  is  fpent  on  the  adductor  mufcles, 
and  on  the  integuments  on  the  infide  of  the  thigh.  This  nerve 
is  called  the  obturator , or  pjlerior  crural  nerve. 

By  united  branches  from  the  firft,  fecond,  third,  and 
fourth  lumbar  nerves,  a nerve  is  formed  that  runs  along  tire 
pfoas  mufcle,  to  efcape  with  the  external  iliac  vefiels  out  of 
the  abdomen,  below  the  tendinous  arcade  of  the  external  ob- 
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lique  mufcle.  This  nerve,  which  is  named  the  anterior  crural , 
is  diftributed  principally  to  the  mufcles  and  integuments  on  the 
fore-part  of  the  thigh.  A branch,  however,  of  this  nerve 
runs  down  the  infide  of  the  leg  to  the  upper  part  of  the  foot, 
keeping  near  to  the  vena  faphena  •,  in  opening  of  which  with 
a lancet  at  the  ankle,  the  nerve  is  fometimes  hurt,  and  oc- 
cafions  {harp  pain  at  the  time  of  the  operation,  and  numbnefs 
afterwards. 

The  remainder  of  the  fourth  lumbar  and  the  fifth  join  in 
compofing  the  largeft  nerve  of  the  body,  which  is  foon  to  be 
deferibed. 

Whoever  attends  to  the  courfe  of  thefe  lumbar  nerves  and 
of  the  fpermatic  veflels  and  nerves  upon  the  pfoas  mufcle,  with 
the  oblique  paffage  of  the  ureter  over  that  mufcle,  will  not  be 
furprifed,  that  when  a (lone  is  paffing  in  this  canal,  or  eyen 
when  it  is  inflamed,  the  trunk  of  the  bocjy  cannot  be  raifed 
ere£t,  without  great  pain ; or  that  the  (kin  of  the  thigh  be- 
comes lefs  fenfible,  and  the  thigh  is  drawn  forward,  and  that 
the  tefticle  often  fwells  and  is  drawn  convulfively  towards  the 
ring  of  the  abdominal  mufcles. 

The  fix  pair  of  the  falfe  vertebra:  confift  each  of  fmall  pofte- 
rior  branches  fent  to  the  hips,  and  of  large  anterior  branches. 

The  firft,  fecond,  and  third,  after  coming  through  the  three 
upper  holes  in  the  fore-part  of  the  os  facrum,  join  together 
with  the  fourth  and  fifth  of  the  loins,  to  form  the  largeft 
nerve  of  the  body,  which  is  well  known  by  the  name  of  Jciatic 
or  ijcbiatic  nerve  : This,  after  fending  large  nerves  to  the  dif- 
ferent parts  of  the  pelvis,  and  to  the  external  parts  of  genera- 
tion and  the  podex,  as  alfo  to  the  mufcles  of  the  hips,  pafl'es 
■behind  the  great  tuber  of  the  os  ifehium,  and  then  over  the 
quadrigemini  mufcles  to  run  down  near  to  the  bone  of’  the 
thigh  at  its  back  part,  giving  ofi"  nerves  to  the  neighbouring 
mufcles  and  integuments.  : A little  above  the  ham,  where  it 
has  the  name  of  poplitceus  nervus , it  fends  off  a large  branch 
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that  pafles  over  the  fibula,  and  finking  among  the  mufcles  on 
the  anterior  external  part  of  the  leg,  runs  down  to  the  foot, 
to  be  loll  in  the  upper  part  of  the  larger  toes,  Supplying  the 
neighbouring  mufcles  and  integuments  every  where  in  its  paf- 
fage.  The  larger  branch  of  the  fciatic,  after  giving  branches 
to  the  mufcles  and  integuments  about  the  ham  and  knee,  and 
fending  a large  cutaneous  nerve  down  the  calf  of  the  leg,  to 
be  loll  at  laft  on  the  outfide  of  the  foot,  and  upper  part  of  the 
lefler  toes,  finks  below  the  gemellus  muiele,  and  dillributes 
nerves  to  the  mufcles  on  the  back  of  the  leg  ; among  which  i£ 
continues  its  courfe,  till,  palling  behind  the  internal  malleolus, 
and  in  the  internal  hollow  of  the  os  calcis,  it  divides  into  the 
two  plantar  nerves  : The  internal  of  which  is  diltributed  to  the 
toes  in  the  fame  manner  that  the  radial  nerve  of  the  hand  ferves 
the  concave  fide  of  the  thumb  and  fingers  ; and  the  external 
plantar  is  divided  and  diltributed  to  the  foie  of  the  foot  and 
toes,  nearly  as  the  ulnar  nerve  is  in  the  palm  of  the  hand,  and 
in  the  concave  part  of  the  fingers. 

Several  branches  of  thefe  nerves,  that  ferve  the  inferior  ex- 
tremities, pierce  through  mufcles. 

By  applying  what  was  faid  of  the  nerves  in  general  to  the 
particular  dillribution  of  the  nerves  of  the  inferior  extremities, 
we  may  fee  why  people  with  fra&ured  legs,  efpecially  where 
there  are  fplinters,  fhould  be  fubject  to  convulfive  ftartings  of 
the  fractured  member  : — Why,  upon  tying  the  blood-veflels 
in  an  amputation  of  the  leg,  the  patients  Ihould  fometimes 
complain  of  violent  pain  in  their  toes why  fuch  patients 
Ihould  alfo  be  troubled  with  ftartings why,  for  a confidera- 
ble  time  after  the  amputation  of  the  difeafed  limb,  when  the 
fuppuration  is  well  advanced,  they  Ihould  complain  of  pain  in 
the  fore  which  occafioned  the  amputation. 

The  fourth,  which,  with  the  two  following,  is  much  fmal- 
ler  than  the  three  fup'erior,  is  foon  loft  in  the  vefica  urinaria 
and  inteftinum  reflum. 
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Th z fifth  comes  forward  between  the  extremity  of  the  os  fa- 
crum  and  coccygis,  to  be  diftributcd  principally  to  the  levato- 
res  ani. 

The  ftxtby  which  may  be  confidered  as  the  termination  of  n 
fubftance  called  hgamentum  denticulati'im , advances  forward,  her 
low  the  broad  flioulders  of  the  firft  bone  of  the  os  coccygif;, 
and  is  loft  in  the  fphindter  ani  and  integuments  covering  it. 

Tire  branches  of  the  four  laft  cervical  nerves,  and  of  the  firffe 
dorfal,  which  are  bellowed  on  the  fuperior  extremities,  and 
the  two  crurals,  with  the  fciatic,  which  are  diftributed  to  the 
nferior  extremities,  are  much  larger  proportionally  to  the 
parts  they  ferve,  than  the  nerves  of  the  trunk  of  the  body, 
and  efpecially  of  the  vifcera,  and,  for  a very  good 
reafon,.that  in  the  molt  common  neceflary  actions  of  life,  a 
fufficient  quantity  of  fluid,  on  which  the  influence  of  nerves 
leems  to  depend,  may  be  fupplied  to  the  mufcles  there,  which 
are  obliged  to  perform  more  frequent  and  violent  contractions 
thanthofeof  any  other  parts.— The  fize  of  the  nerves  of  the  infe* 
rior  extremities  feems  larger  proportionally  than  in  the  fupe- 
rior  extremities  *,  the  inferior  extremities  having  the  weight  of 
the  whole  body  to  fuftain,  and  that  frequently  at  a great  difad- 
vantage.- —What  the  effedt  of  the  nerves  here  being  injured  is, 
we  fee  daily  : When  people  happen,  by  fitting  wrong,  to  com- 
prefs  the  fciatic  nerve,  they  are  incapable  for  fome  time  after  to 
fupport  themfelves  on  the  affected  extremity,  and  this  is  {till 
more  remarkable  in  the  fciatica  or  hip-gout,  in  which  the 
member  is  not  only  weakened,  but  "gradually  fhrivels  and 
wattes. 

• i . * 

Explanation  of  Tables  XIX.  and  XX. 

Tab.  XIX.— (i)  The  firft  branch  of  the  fifth  pair  of  nerves, 
(2)  The  fecond  branch  of  the  fifth  pair.  (3)  The  third  branch 
of  the  fifth  pair.  (4)  The  trunk  of  the  eighth  pair  cut.  (5)  The 
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recurrent  nerve.  (6)  The  great  fympathetic  nerve.  (7)Theup- 
permoft  ganglion  of  the  great  fympathetic  nerve.  (8)  The  ra- 
mus fplanchnicus  of  the  great  fympathetic  nerve.  (9)  A 
branch  of  the  fub-occipital,  or  tenth  pair  of  the  head,  joining 
with  the  great,  fympathetic  nerve.  (10)  The  firft  cervical  nerve. 
(ri)The  feventh  cervical  nerve.  The  intermediate  cervicals 
come  out  in  a fimilar  manner.  (12)  The  phrenic  nerve.  (13) 
The  axillary  plexus*  (14)  The  mufcular  nerve  of  the  arm. 
( 15)  The  articular  nerve.  (16)  The  fpiral  nerve.  (17)  The 
radial  nerve.  (18)  The  ulnar  nerve.  (19)  The  firft  inter- 
coftal  nerve.  (20)  The  laft  intercoftal  nerve.  The  other  ten 
come  out  in  the  fame  manner.  (21)  The  firft  lumbar  nerve. 
(22)  The  laft  lumbar  nerve.  The  three  intermediate  lumbar 
nerves  come  out  in  a fimilar  way:  (23)  Branches  from  the 

external  thoracic  nerves  running  down  upon  the  fide  of  the 
thorax.  (24)  Branches  fent  off  from  the  intercoftal  and  lum- 
bar nerves  to  Supply  the  outer  part  of  the  thorax  and  abdomen. 
(25)  Nerves  of  the  os  facrum.  (26)  The  obturator  nerve. 
(27)  The  anterior  crural  nerve.  (28)  A branch  of  the  an^ 
terior  crural  nerve,  which  runs  near  the  vena  faphena  major. 
(29)  The  anterior  tibial  nerve  running  down  to  the  foot. 

Tab.  XX. — (1)  The  recurrent  nerve.  (2)  A branch  of  the 
4th  cervical  nerve,  joining  the  recurrent  one  before  it  termi- 
nates on  the  mufculus  trapezius.  (3^  Branches  of  the  fifth 
pair,  perforating  the  fcalenus  medius  to  be  fpent  upon  the 
rhomboid  mufcles.  (4  ) Branches  of  the  fub-occipital  nerve, 
running  to  the  fmall  mufcles  at  the  under  and  back  part  of  the 
head.  (5)  Pofterior  branches  of  the  cervical  nerves.  (6)  Pos- 
terior branches  of  the  dorfal  nerves.  (7)  Pofterior  branches 
of  the  dorfal  and  lumbar  nerves  running  to  the  erector  muf- 
cles of  the  back.  (8)  Pofterior  branches  of  the  dorfal  nerves, 
penetrating  the  intercoftal  mufcles.  (y)  branches  from  the 
laft  dorfal,  and  from  the  lumbar  nerves,  fupplying  the  lumbar 

and  abdominal  mufcles.  (10)  Branches  from  feme  of  the 

lower 
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lower  cervical  nerves,  running  to  the  mufcles  on  the  back-part 
-of  the  fcapula.  (u)  The  articular  nerve.  (12)  A branch 
from  the  axillary  plexus  running  to  the  mufculus.  latifiimus 
dorfi.  (13)  Another  branch  from  the  axillary  plexus  running 
to  the  latillimus  dorfi  and  ferratus  magnus.  (14)  The  fpiral 
nerve.  (15)  The  ulnar  nerve.  (16)  Small  branches  coming 
through  the  holes  in  the  back-part  of  the  os  facrum  running 
to  the  mufcles,  &c.  there.  (17)  A fmall  branch  running  out 
between  the  os  facrum  and  os  coccygis.  (18)  The  end  of 
the  cauda  equina  running  through  the  canal  at  the  back  part 
of  the  o.s  facrum.  (19.)  The  fciatic  nerve.  (20)  Branches 
from  the  fciatic  nerve  to  the  mufcles  on  the  back  part  of  the 
pelvis.  (21)  Branches  from  the  fciatic  nerve  to  the  mufcles. 
Sec.  about  the  anus.  (22)  Branches  from  the  fciatic  nerve  to 
the  glutieus  maximus  and  mufcles,  at  the  upper  and  back  part 
of  the  thigh.  (23)  Trunk  of  the  fciatic  nerve,  fending  off 
branches  to  the  mufcles  on  the  back  part  of  the  thigh.  (24) 
The  fibular  nerve  fent  off  from  the  fciatic  one.  (25)  The 
pofterior  tibial  nerve,  which  is  a continuation  of  the  fciatic 
-nerve. 
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HAT  is  called  Comparative  Anatomy,  was  cer- 
tainly the  firft  branch  of  the  fcience  that 
was  cultivated ; and  from  it  the  earlieft  anatomifts 
formed  their  notions  of  the  human  body.  The 
natural  prejudices  of  mankind,  and,  in  fome  fenfe, 
common  humanity,  oppofed  any  attempts  to  be  made 
in  the  other  way.  As  the  firft  phyficians  were  phi- 
lofophers,  and  this  part  of  natural  knowledge  more 
immediately  related  to  medicine,  they  particularly  ap- 
plied to  it.  Democritus,  who,  according  to  fome  au- 
thors was  the  mafter  of  Hippocrates,  fpent  much  time 
in  diffe&ing  brutes  and  examining  their  feveral  parts, 
He  applied  himfelf  with  fuc'h  eagernefs  to  this  ftudy. 
as  to  incur  the  cenfure  of  madnefs.  His  defign  was 
to  examine  the  nature  of  the  bile,  and  learn  the  feat 
and  caufes  of  difeafes.  That  this  fcience  was  much 
improved  by  the  time  of  Hippocrates,  is  apparent 
from  his  writings,  which  are  intermixed  with  reafon- 
ings  drawn  from  it ; and  fome  parts  of  his  phyfiolo- 
gy  are  only  applicable  to  brutes.  Thefe  palfages  ap- 
pear to  us  exceedingly  obfcure,  often  falfe  and  contra- 
dictory ; and  have  for  that  reafon  been  rejected  by 
fome  very  great  critics.  But  is  not  this  owing  to  our 
own  ignorance  ? We  do  not  well  underhand  the  then 
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received  fytlem  of  anatomy;  and  his  terms  and  names 
do  not  correfpond  to  ours.  The  fmall  tract  De  Vulnc- 
ribus  Capitis,  is  as  great  a matter- piece  in  its  kind  as 
the  Coacce  Predict iones.  Yet  the  firft  has  beeneiteemed 
by  fome  critics,  as'lame  and  imperfect,  and  has  afforded 
occafionfor  many  difputes  and  wranglings  ;.becaufe  it 
was  not  underltood.  Anatomifts,  however,  have  done 
with  Hippocrates  in  mod  cafes  as  the  critics  have  done 
with  Homer;  they  have  made  him  the  matter  of  all' 
human  and  and  divine  fcience.  Not  a new  divilion  of  a 
bone,  or  difpute  about  a procefs  or  articulation,  but 
has  been  referred  to  his  judgement ; and  he  has  often 
been  made  to  explain  what  he  never  dreamt  of.  Ga- 
len, the  father  of  anatomifts,  is,  for  the  fame  reafon, 
in  many  places,  become  an  obfcure  writer.  He  is 
accufed  ancl  defended  by  the  greateft  fucceeding 
matters.  Vefalius,  the  great  reftorer  of  anatomy, 
will  not  allow  accuracy  or  truth  in  many  of  his  de- 
fcriptions  ; they  are,  according  to  him,  taken  from 
brutes,  and  obtruded  on  the  world  for  human. 

The  other  anatomifts  treat  Vefalius  much  in  the 
fame  manner;  and,  with  uncommon  fagacity  and 
unwearied  application,  have  found  out  variations  and 
Jujus  natures  in  particular  parts,  that  they  may  etta_ 
blitli  Galen’s  deter  ip  tions,  and  condemn  thofe  of  Ve- 
falius. This  is  particularly  the  cafe  with  Euftachius 
in  his  Treadle  on  the  Kidneys!  How  fhall  we  now 
underhand  Galen,  and  judge  between  thefe  great  a- 
natomifts  ? It  is  Comparative  Anatomy  alone  can  ex- 
tricate us  from  this  condition ; as  it  will  reach  us 
when  Galen  and  others  deferibed  and  reafoned  from 
* • brutes,- 
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brutes,  and  when  not.  We  fhall  find,  that  the  great- 
eft  part  of  his  descriptions  was  taken  from  brutes, 
which  he  transferred  by  analogy  to  the  human  body, 
and  fo  are  inaccurate  ; that  a few  were  taken  from 
the  human  fubjetft,  and  are  not  capable  of  being  o- 
therwife  applied.  This  ftudy  he  himfelf  recommends 
with  great  earneftnefs  to  his  Scholars  ; and  it  is  obfer- 
vable,  that  the  moft  eminent  anatomifts  firft  disco- 
vered their  genius  by  an  early  attachment  to  it. 
This  was  particularly  the  cafe  with  Vefalius  and  Val- 
falva  *. 

As  the  firft  knowledge  the  antients  gained  in  ana- 
tomy was  from  the  diflection  of  brutes,  fo  they  form- 
ed the  names  and  terms  of  art  from  the  moft  natural 
appearance  the  part  afforded,  and  that  in  different 
animals.  Thofe  names  were  applied  to  the  corre- 
sponding parts  in  the  human  body,  and  retained  by 
Succeeding  anatomifts  to  avoid  a multiplicity  of  words. 
This,  however,  produces  one  bad  effecft,  that  it  mull 
miflead  us  in  our  conceptions,  as  thofe  names  are  of- 
ten very  improper  epithets  in  the  human  Subject. 
The  author  has  elegantly  remarked  Several  of  thefe. 
The  name  of  right  and  left  ventricle  is  apt  to  give  a 
wrong  idea  of  the  pofition  of  the  heart ; and  the  aorta 
afcendens  and  clefcendcns  has  impofed  on  Some  of  the 
matters  in  anatomy,  who,  it  is  plain,  have  taken 
their  figures  from  the  name.  Difputeshave  arifen  a- 
» about 

* Gaudebat  eriim  avicularum,  aliorumqtie  animalculorum  difie&ioni- 
bus  ; eorumquc  exta  curioffcs,  quam  pro  ilia  state,  rimabati:r:  quam 
ego  prsdignificationem,  non  in  Vefalio  tantum,  fed  in  aiiis  quoque 
pueris  fuifie  Icio,  qui  cum  adoleviffent,  anatomice  penims  fe  dedidc* 
runt.  Morgagni  Comment,  de  vita  Va'faJv*. 
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bout  the  appendix  venniformis,  &c.  which  are  all 
cleared  up  when  we  once  view  the  part  in  the  ani- 
mal whence  the  name  was  taken. 

The  intention  of  nature  in  the  formation  of  the 
different  parts,  can  no  where  be  fo  well  learned  as 
from  this  fcience ; that  is,  if  wewould  underhand  phy- 
fiology,  and  reafon  on  the  functions  in  the  animal- 
economy,  we  mull  fee  how  the  fame  end  is  brought 
about  in  other  fpecies.  We  mull  comtemplate  the 
part  or  organ  in  different  animals,  its  fhape,  polition, 
connection  with  the  other  parts.  & c.  and  obferve 
what  thence  arifes.  If  we  find  one  common  effed; 
conftantly  produced,  though  in  a very  different  way, 
then  we  may  fafely  conclude  that  this  is  the  ufe  or 
function  of  the  part : this  reafon ing  can  never  betray 
us,  if  we  are  but  fure  of  the  facts.  The  writers  in 
phyfiology  have  generally  taken  another  method,  and 
one  favourite  thefis  or  other  ferves  to  explain  the 
whole  or  moft  of  the  fyftem.  . An  innate  and  con- 
codling  heat,  acids,  menftruums,  &c.  have  all  had 
their  fuccefiive  reigns  and  patrons:  and  in  truth, 
phyficians  feem  not  to  have  fufficiently  coniidered 
the  importance  of  this  ftudy  to  form  a complete  phy- 
ftology,  which  mult  ever  be  the  great  bafis  of  their 
art.  They  have  bellowed  pains  in  examining  the 
human  body,  diffedled  minutely  its  feveral  parts, 
traced  out  (perhaps  often  invented)  a new  divifion 
of  a mufcle  : But  how  little  has  phyfic  been  promo*, 
ted  by  all  this  ? The  moft  accurate  defeription  of  the 
human  ftomach,  with  all  its  veins,  arteries,  nerves, 

- &-c.  will  never  rightly  explain  digeftion.  What  mult 
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we  then  do?  Examine  in  it  the  other  fpecies  ofani- 
Jnals,  mark  there  its  differences  and  the  effects,  com- 
paie  theie  with  the  human ; and  then  we  fhall  be 
<ai)le,  in  l'ome  meature,  to  judge  what  are  the  princi- 
pal inftiuments,  and  how  they  are  employed  in  this 
compound  action.  Any  other  way  of  reafoning  (as 
tne  author  well  obferves}  will  never  bring  us  to  the 
folution  of  a philofophical  or  medical  problem.  It 
mufl  indeed  be  confeffed,  that  this  method  is  tedious 
and  flow;  many  obfervations  mult  firff:  be  made,  and 
the  labour  of  fearching  and  examining  gone  through, 
before  we  can  have  proper  materials  to  build  on.  Yet 
thefe  are  the  hard  conditions  on  which  the  knowledge 
of  natural  caufes  is  to  be  obtained ; which  as  a great 
genius  fays,  Tam  facile  folertia  vinci  pojfant,  quam  fo- 
lent  conatibus  vulgaribiis  dijficultcr  cedere. 

Of  this  kind  of  reafoning  we  have  many  beautiful 
inftances  in  the  following  papers.  Such  is  the  ac- 
count of  the  pofition  of  the  Duodenum;  of  the  caufe 
or  our  preferring  the  Right  Arm;  of  the  circulation  of 
the  blood  in  the  Foetus ; the  hiflory  of  the  Thymus 
and  Thyreoid  Glands,  their  ufe  and  mutual  propor- 
tion ; the  ufe  of  the  fpieen,  &c. , This  laft  he  ex- 
plains in  fo  fhort  and  maflerly  a manner,  that  more 
argument  will  be  found  in  the  few  lines  upon  it, 
than  is  to  colleded  from  whole  treatifes  on  the  fub- 
ject.  But  as  his  defign  was  to  give  a defcription  of 
the  feveral  fpecies,  or  rather  their  principal  differen- 
ces, he  chiefly  confines  himfelf  to  this.  So  in  the 
anatomy  of  the  dog  he  compares  the  different  pofition, 
fhape,  length,  &-c.  of  the  feveral  parts  with  the  cor- 
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xefponding  parts  in  man  ; and  from  that  one  circum- 
ftance,  the  difference  of  an  erect  and  horizontal  pof. 
ture,  explains  all  the  variations.  This  reafoniiig 
then  gives  folution  to  many  difficulties  in  the  human 
anatomy ; why  the  Spleen  is  fo  firmly  attached  to 
the  Diaphragm ; why  the  Omentum  reaches  only  fo 
far;  why  the  pofterior  part  of  the  Bladder  is  only  co- 
vered by  the  Peritoneum,  &-c.  There  have  been 
difputes  about  the  fifiure  in  the  human  liver,  and 
different  accounts  given.  Thefe  all  vanifn,  when 
we  confider  this  vifcus  in  different  animals.  We 
then  find,  that  there  are  more  or  fewer  divifions,  ac- 
cording to  the  greater  or  leffer  flexibility  of  the  lpine. 
The  fame  rule  holds  with  regard  to  the  divifions  of 
the  lungs.  This  reafoning  likewife  excludes  the  pre- 
tended ufe  of  the  ligament  in  the  human  liver.  And, 
in  fhort,  we  can  underhand  but  little  of  our  own 
ftructure  unlefs  we  ftudy  that  of  other  animals : we 
fhall  then  find,  that  the  feveral  variations  are  rela- 
tive, and  depend  on  the  different  ways  of  life;  that 
•is,  one  leading  fpecialty  draws  after  it  a great  many 
more,  in  which  nature  is  always  an  economift,  and 
takes  the  fhortefl  means  to  acco'mplifh  her  ends. 

The  beautiful  gradation  of  nature  in  the  different 
orders  of  beings  is  very  remarkable,  and  ftrikes  the 
mind  firft  as  being  mofl  obvious ; but  when  we  take 
any  one  fpecies,  the  cafe  there  is  ftill  the  fame,  and 
we  obferve  as  furprifmg  a difference.  Thus,  in  the 
animal  kingdom,  fome  are  provided  with  lungs, when 
others  are  deprived  of  thefe  organs  of  refpiration;  fome 
have  a flrong  mufcular  diaphragm  and  ftrong  abdp- 
Vol.  III.  $ s minal 
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minal  mufcles,  others  a mere  membrane.  It  mufl; 
bs  very  entertaining  to  learn  how  thefe  differences 
and  deficiences  are  adjufted  and  fupplied:  it  is  then 
from  this  fcience  alone  we  can  underftand  that  fim- 
plicity  of  nature  which  is  fo  much  talked  of,  and  but 
little  underftood.  Hence  likewife  we  may  perceive 
the  reafons  why  fome  animals  are  more  perfed  than 
others. 

Anatomifts  have  made  a noife  about  the  different 
ftrudures  of  the  fame  part  in  the  human  body,  and  have 
been  at  great  pains  to  make  collodions  of  thofe  Lu- 
pus Nature,  as  they  call  them ; which  bccaufe  they 
are  rare,  are  for  that  very  reafon  of  no  great  confe- 
quence  to  be  known.  The  epithet,  however,  is  ex- 
tremely proper ; for  the  molt  remarkable  of  them 
are  tranfitions  from  the  order  or  law  of  nature  that 
obtains  in  one  fpecies  to  that  of  another.  Thus  it 
has  been  obferved,  (though  very  rarely),  that  the  li- 
ver was  fituated  in  the  left  hypochondrium  : but,  as 
our  author  remarks,  it  is  not  peculiar  to  it  to  lie  on 
the  right  fide  of  animals ; for  in  fowls  it  lies  equally 
in  both,  and  in  fifties  moftly  on  the  left. 

It  is  furprifing  that  we  have  no  tolerable  treatife 
on  this  fubjed,  which  is  in  itfelf  fo  entertaining  and 
fo  conducive  to  promote  Medical  knowledge.  Thofe 
who  ha,re  made  attempts  this  way,  have  only  colled- 
ed  and  arranged  fome  particular  fpecies,  fuch  as  Birds 
or  Fifties.  They  have  likewife  with  great  labour  gi- 
ven us  figures  and  defcriptions’of  them;  but  all  this 
is  little  elfe  than  mere  amufement.  It  is  the  ftruc- 
ture  of  their  internal  organs  we  feek  after,  and  the 

manner 
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manner  how  the  different  fundtions  of  the  animal- 
economy  are  performed.  Their  hiftories  of  thefe  are 
every  way  defective,  and  erroneous.  There  are  in- 
deed noble  hints  to  be  found  in  the  writings  of  fome 
of  our  modern  anatomifts,  particularly  thofe  of  the 
immortal  Dr  Harvey.  That  great  man  well  under- 
ftood  the  importance  of  this  fcience  to  advance  medi- 
cine ; and  accordingly  he  employed  the  moft  of  his  time 
in  differing  animals  of  different  tribes,  and  making  ex- 
periments on  them:  by  which  means  he  made  the  great- 
eft  difcovery  that  ever  was  made  in  the  fcience,  and  he 
laid  the  foundation  of  the  prefent  fyftem.  He  had  cer- 
tainly left  us  other  treatifes  on  this  Subject,  had  he  not 
been  interrupted  by  the  civil  wars.  The  phyficians 
who  lived  then,  imitating  his  example,  made  many 
new  experiments  on  the  bodies  of  brutes,  changing 
their  juices  by  transfufmg  of  new  liquors,  accurately 
marking  the  effects,  & c.  that  all  this  might  be  trans- 
ferred to  the  human  body:  And  indeed,  from  the 
application  of  thefe  reafonings  to  the  observations 
they  made  on  morbid  bodies,  the  fcience  feemed  faft 
advancing  to  that  phyfical  certainty  which  can  be 
attained  from  experiment  and  observation.  But  a- 
las ! this  Spirit  died  with  thofe  great  men,  and  theory 
and  calculation  came  in  its  place.  Mathematics,  it 
was  faid,  could  alone  bring  the  fcience  to  certainty, 
and  throw  out  conjecture.  The  quantity  and  velo- 
city of  the  blood,  the  force  of  the  heart,  diameters 
ol  the  veflels,  &-c.  were  Subjected  to  meafure  and 
number,  and  difeafes  next  were  to  be  accounted  for, 
all  in  a mathematical  manner. — This  method,  how- 
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ever,  did  not  fucceed  according  to  wifli : For,  firft, 
thofe  great  genuifes  difagreed  widely  in  their  calcu- 
lations, and  differed  from  one  another ; whence,  in 
place  or  certain  conclulions,  we  had  only  wranglings 
and  difputes:  not  to  mention,  that  fome  of  them 
made  fuch  eftimates  as  mult  plainly  appear  ridiculous 
at  firft  fight*.  This,  fome  may  fay,  proves  nothing; 

it  was  the  fault  of  the  artifts,  who  alfumed  wrong 

\ 

hypothefes  for  their  calculations,  or  who  were  not 
perhaps  accurate  enough  in  their  obfervations.  True ; 
but  whofe  fault  was  it  to  adapt  figure  and  number  to 
a fubject  which  refufes  them,  through  its  numberlefs 
deviations  from  fixed  law's  and  conditions  ? — Is  an  a- 
nimate  body  a mere  bundle  of  hard  conical  elaftic 
tubes,  and  the  heart  a pump  forcing  the  liquors 
through  them  ? Are  then  all  the  velfels  exatft  cones? 
or  have  two  anatomilts  agreed  in  their  meafures  of 
them?  Do  they  not  yield  every  way  ? and  are  they 
not  continually  obftructed  in  different  places  ? Are 
there  not  many  different  attractions  prevailing  for  the 
leveral  fecretions,  and  many  different  forces  acting 

on 

* The  ingenious  Dr  Pitcairn  was  the  chief  man  here,  who  applied 
mathematics  to  anatomy.  He  fuppofes  the  force  of  the  mufcles  to  be 
in  a compound  ratio  of  their  length,  breadth,  and  depth  ; that  is,  as 
they  are  homogeneous  folids  in  the  ratio  of  their  weights.  Whence, 
knowing  the  force  of  any  one  mufcle,  we  can  by  the  rule  of  Proportion 
(from  their  Xveights)  determine  that  of  another.  This  he  applies  to  the 
ftomach;  and  by  the  computation,  its  mufcular  force  is  at  leaft  equal 
to  ii7,c32ft>.  weight. — That  mufcles  are  in  that  proportion,  is  a mere 
hypothelis,  for  which  the  Do&or  does  not  offer  the  fmalleft  proof ; 
and  had  he  ailigned  fire  ounces  as  the  force  of  the  ltomach,  he  had 
been  nearer  the  truth.  This  is  one  glaring  inftance  how  much  theory 
aad  whim  may  prevail  with  the  fircatell  of  men  over  common  fenfe. 
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on  the  vefTels  at  the  fame  time,  which  can  never  be 
determined  ? &c.  Thefe  and  fuch  like  confidera- 
tions  will  foon  convince  us  how  little  the  pradtice  of 
medicine  is  to  be  promoted  by  thofe  fpeculations*. 
If  thefe  gentlemen  meant  by  mathematical  reafoning* 
phylical  experiments ; then  no  one  would  doubt  their 
ufe  in  medicine  more  than  the  ufe  of  mathematics 
in  natural  philofophy  itfelf.  But  as  this  feems  not 
to  be  their  fenle  of  the  matter,  they  fhould  point  out 
a few  difeafes  which  this  fcience  has  explained,  and 
wherein  it  has  corrected  the  received  pradtice. — But 
we  are  now  got  from  the  fubjedt  to  what  is  foreign. 
To  return  then  : Comparative  Anatomy  has  hitherto 
only  been  treated  in  its  detached  parts.  Thus  fome, 
writing  on  the  human  eye,  have  examined  the  eyes 
of  other  animals ; and  fo  with  regard  to  the  heart, 
&-c.  Some  have  given  us  the  defcription  of  one  par- 
ticular animal,  others  of  another.  But  no  one  au- 
thor, that  we  know  of,  has  given  us  a fyltem  of  this 
fcience,  where  we  might  have  a fummary  view  of 
the  moll  material  differences  in  the  ftruclure  of  ani- 
mals. There  are  indeed  compendiums  of  this  fcience 

which 

*The  authority  of  Hippocrates  is  often  adduced  in  this  argument; 
for  which  they  cite  two  paflages.  In  the  one  he  recommends  the  ftu- 
dy  of  Aftronomy  as  neceffary  to  a phyfician  ; and  in  the  other,  that  of 
Arithmetic  and  Geometry.— The  firft  he  did  from  his  belief  in  the  in- 
fluence of  the  ftars;  and  thefecond  from  his  veneration  for  the  Pvtha- 
goric  numbers,  in  the  myfteries  of  which  he  founded  his  theory  ofthe 
crifes  in  acute  difeafes : Both  thefe  coniiderations  then  are  foreign 
to  thepurpofe,  nor  is  there  in  any  of  hi?  genuine  writings  the  fmallefl 
veflige  of’thiskindof  reafoning.  On  the  contrary,  Cel. fas  fays  of  hinv 
**  Primus  a ftudio  fapientiae  medicinam  feparavit.’* 
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which  are  much  elteemed,  and  which  were  written 
with  the  noble  defign  of  illuftrating  the  wifdom  and 
goodnefs  of  our  Maker.  But  thofe  who  compofed 
them  not  being  anatomifts,  only  collected  from  others, 
and  often  without  judgement : for  how  voluminous  fo- 
ever  their  works  may  be,  yet  if  we  {trip  them  of  their 
repeated  exclamations,  citations  of  authors  and  books, 
the  many  ftrange  and  furprifing  ftories,  all  told, 
however,  by  creditable  vouchers,  we  fliail  have  lit- 
tle left  behind  except  an  indigefted  chaos  ofhiitories 
and  defcriptions,  fome  true  and  many  falfe.  The  ar- 
gument, however,  was  popular,  and  they  could  not 
fail  of  pleafmg. 

The  following  Treatife,  bv  the  late  celebrated 
Dr  Monro,  is  executed  upon  a more  ufeful  plan,  and 
in  a more  fyftmatic  manner.  The  defcriptions  are 
all  taken  from  life,  and  the  reafoning  employed 
is  plain  and  conclufive.'  Thefe  are  intermixed  with 
many  practical  obfervations  in  medicine  and  furgery, 
which  muff  equally  inftruct  and  entertain  the  read- 
er. 

The  fubftance  of  this  work,  appeared  about  for- 
ty years  ago,  under  the  title  of  An  Ejjlty  on  Compa- 
rative Anatomy ; but  without  any  author’s  name,  be- 
ing only  compofed  from  Notes  taken  by  a fludent 
at  the  Clafs  Left ures.  As  it  was  of  courfe  exceedingly 
defective  and  -erroneous,  the  prelent  Profeffor  of  A- 
natomy,  in  preparing  for  the  prels  the  Collection  of 
his  father’s  Works  lately  publilhed,  correfted  this 
piece  among  it  the  reft ; and  alfo  made  fume  additions 

to 
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to  it,  from  obfervations  that  had  been  colledled  by 
the  author  with  a vie\v  to  a larger  work  upon  the  fub- 
jedt,  but  which  various  avocations  prevented  him 
from  profecuting.  The  ProfefTor’s  defign,  however, 
being  only  to  correct  his  father’s  works,  not  to  en- 
large them  by  additions  of  his  own,  the  prefent  per- 
formance flill  remained  lefs  complete  than  might  be 
wilhcd;  and  unimproved  by  later  difcoveries.  It 
having  been,  therefore,  fuggefted  to  the  prefent 
publifher,  as  proprietor  of  the  late  Doctor’s  Works, 
that  a feparate  Edition  of  this  Treatife,  improved 
and  enlarged,  could  not  fail  of  being  acceptable,  he 
readily  adopted  the  defign;  and  was  fortunate  enough 
to  prevail  with  fime  gentlemen  verfed  in  the  fubjedt 
to  undertake  the  talk  of  making  the  necelfary  addi- 
tions and  improvements.  This  has  been  according- 
ly accomplilhed,  as  far  as  the  limits  of  a compendium 
would  admit,  or  as  feemed  to  be  fuitable  to  the  li- 
mits  of  the  prefent  undertaking.  Some  of  the  princi- 
pal fubjects,  particularly  the  Dog,  Fowls,  and  Filhes, 
have  received  confiderable  augmentation  : Others 
have  been  entirely  added ; as  Amphibious  Animals, 
Serpents,  infetts,  &c.  And  Idler  additions  in  great 
number  have  been  made  in  various  parts  of  the 
work,— either  inferted  into  the  body,  or  thrown  to 
the  bottom  of  the  page  in  the  form  of  notes.  Of  the 
additions  in  general,  a few  are  drawn  from  the  expe- 
rience of  the  gentlemen  themfelves  who  had  the  care 
of  the  edition,  fome  from  different  parts  of  the  late 
author’s  other  works,  and  the  greateft  number  from 
the  lectures  of  therilluftrious  Profeffor^who  now  fills 
the  anatomical  chair.  ' 
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THE  INTRODUCTION. 


''HE  principal  advantages  of  Comparative  Anatomy  are  the 
following  : Firft,  It  furnifhes  us  with  a fufficient  know- 
ledge of  the  different  parts  of  animals,  to  prevent  our  being 
impofed  upon  by  fuch  authors  as  have  delineated  and  deferib- 
cd  feveral  parts  from  brutes  as  belonging  to  the  human  body. 
Secondly,  It  helps  us  to  underhand  feveral  pa  ages  in  the  an- 
tient  medical  writers,  who  have  taken  many  of  their  deferip- 
tious  from  brutes,  and  reafoned  from  them  : their  reafonings 
have  often  been  mifapplied  (and  confequently  wrong  explain- 
ed) by  the  moderns,  through  a foolifh  fondnefs  to  fupport  their 
own  inventions,  or  give  an  air  of  antiquity  to  a favourite  hypo- 
thecs. The  third  and  great  ufe  we  reap  from  this  fcience,  is 
the  light  it  calls  on  feveral  functions  in  the  human  economy, 
about  which  there  have  been  fo  many  difputes  among  anato- 
milts : Thefe  differences  of  opinion  by  exhibiting  the  ftruc- 
ture  of  the  fame  parts  in  different  animals,  and  by  comparing 

the 
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tie  feveral  organs  employed  In  performing  the  fame  aftion, 
which  in  the  human  body  is  brought  about  by  one  more  com- 
plex, will  be  in  a great  meafure  done  away. 

In  this  view,  it  is  altogether  needlefs  to  infill  on  thofe  parts 
whole  ufe  is  eafily  underftood  when  their  ftru&ure  is  unravell- 
ed. Thus,  for  inftance,  if  we  be  acquainted  with  the  a£Hon 
of  the  mufcles  in  general,  it  will  not  be  difficult  to  determine 
the  ufe  of  any  particular  mufcle  whole  origin  and  infertion  is 
hnown,  if  we  at  the  fame  time  confider  the  various  connexi- 
ons of  the  bones  to  which  it  is  fixed,  and  the  different  degrees 
of  mobility  they  have  in  refpect  to  each  other.  In  the  fame  man- 
ner, if  we  know  the  ufe  of  the  nerves  in  general,  we  can  eafily 
affign  the  ufe  of  thofe  nerves  which  are  dillributed  to  any 
particular  part.  There  is  then  no  .occafion  for  a complete 
Ofteology,  Myojogy,  &c.  of  .the  feyeral  animals  we  fnall  def- 
cribe  ; nor  need  we  trouble  ourfelves  about  the  liruXure  of 
any  of  the  parts,  unlefs  when  it  lerves  to  illuftratc  fome  of  the 
fore-mentioned  purpofe$  *. 

That  the  firft  ufe  we  propofed  from  examining  the  llruc- 
ture  of  the  parts  in  brutes  is  real  and  of  confequence,  is  evi- 
dent from  looking  into  the  works  of  fome  of  the  earlieft  and 
greatelt  mailers  of  anatomy,  who  for  want  of  human  fubjeXs, 
have  often  borrowed  their  deferiptions  from  other  animals. 

*•  f - V*  • * W t,  • ' * * ■* 

The  great  Vefalius,  although  he  juftly  reproves  Galen  for  this 
fault,  is  guilty  of.  the  fame  himfelf,  as  is  plain  from  his  deli- 
neations of  the  kidneys,  uterus,  the  mufcles  of  the  eye,  and, 
fome  other  parts.  Nor  is  antiquity  only  to  be  charged  with 

Vol>.  III.  T t this 

’ < r. 

* Notwithftanding  this  affertion  of  the  learned  author,  we  mull  ob- 
ferve,  that  the  myology  of  animals  feems  exceedingly  necefl'ary  for 
young  anatomifts.who  generally  begin  with  differing  brutes  before 
they  have  accefs  to  human  bodies,  for  this  real'on,  we  have  added, 
not  indeed  a complete  canine  myology,  but  an  account  of  the  particu- 
lars wherein  the  mufcles  of  a dog  differ  from  thofe  of  a man;  this 
being  the  animal  moft  frequently  cholen  for  di.ffettions,  and  one  whole 
ftru&ure  bears  no  finall  refemblance  to  that  of  the  human  fpecies. 
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this  fault : fince,  in  Willis’s  Anatomia  Cerebri  (the  plates  ef 
which  were  revifcd  by  that  accurate  anatomiftDr  Lower)  feve- 
ral  of  the  pi&ures  befides  thofe  he  owns  to  be  fuch,  are  taken 
from  different  brutes,  efpecially  the  dog. 

We  fhall  give  feveral  examples  of  the  fecondary  ufe  in  the 
fequel  of  this  work. 

The  animal  kingdom,  as  well  as  the  vegetable,  contains  the 
mofl  furpriling  variety  ; and  the  defcent  in  each  is  fo  gradual, 
that  the  little  tranfitions  and  deviations  are  almoft  impercep- 
tible. The  bat  and  flying-fquirrel,  though  quadrupeds,  have 
wings  to  buoy  themfelves  up  in  the  air.  Some  birds  inhabit 
the  waters  ; and  there  are  filhes  that  have  wings,  and  are'not 
ftrangers  to  the  airy  regions  ; the  amphibious  animals  blend 
the  terreftrial  and  aquatic  together. 

The  animal  and  vegetable  kingdoms  are  likewife  fo  nearly 
connected,  that  if  you  take  the  higheft  of  the  one,  and  the  low- 
eft  of  the  other,  there  will  fcarce  be  perceived  any  difference 

For  inftance,  what  difference  is  there  between  an  oyfler,  one 
of  the  moft  inorganifed  of  the  animal  tribe,  and  the  fenfitive 
plant,  the  moft  exalted  of  the  vegetable  kingdom  ? They  both 
remain  fixed  to  one  fpot,  where  they  receive  their  nourifhment, 
having  no  proper  motion  of  their  own,  fave  the  fhrinking'from 
the  approach  of  external  injuries.  Thus  w'e  obferve  a lurprifd 
ing  chain  in  nature. 

As  there  is  then  fuch  avail  variety,  it  is  not  only  needlefsa 
but  impoffible,  to  confider  all  of  them  particularly.  We  {hall 
take  only  fome  of  the  moft  remarkable  genera  •,  and  hope, 
from  what  will  be  faid  of  them,  any  of  the  intermediate  de- 
grees may  be  undcrftood.  / ' m 

In  treating  of  Quadrupeds,  we  {ball  divide  them  into  the 
carnivorous  and  herbivorous.  As  an  inftance  of  thefe  laft, 
we  {hall  take  the  ruminant  kind.  The  Fowls  we  {hall  divide 
into  thofe  that  feed  on  grain,  and  thofe  that  feed  on  flefh.  d he 
ciiftindhicn  we  {hall  make  in  treating  of  Fifties,  {hall  be  of  thofe 
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that  have  lungs,  and  thofe  that  have  them  not.  The  firft  in- 
deed are  with  difficulty  procured,  and  at  the  fame  time  differ 
very  little  from  quadrupeds. 

As  the  ftrudture  of  infefts  and  worms  is  fo  very  minute, 
and  lends  us  but  little  affiflance  for  the  ends  propofed,  we 
purpofely  omit  them  * 

In  inquiring  into  the  ftrufture  of  different  animals,  we  ought 
to  be  previouily  acquainted  with  the  form  of  their  body,  man- 
ner of  life,  kind  of  food,  or  in  fliort  with  their  natural  hiftory  ^ 
which  will  lead  us  to  account  for  the  reafon  of  their  different 
ftru&ure,  and  thence  explain  the  actions  of  the  human  body. 

* Though  the  anatomy  of  infers  is  very  difficult,  and  little  known, 
yet  as  they  conftitute  one  of  the  great  daffies  into  which  animals  are 
divided,  and  as  many  of  them  are  very  ufeful  to  man,  we  have  thought 
proper  to  add  a few  circumftances  concerning  them,  which  at  leaft 
may  be  confidered  as  matters  of  curiofity  highly  worthy  of  the  atten- 
tion of  every  anatomift;  not  to  mention,  that  every  advance  in  know- 
ledge, with  refpeCt  to  the  ftruCture  of  any  one  animal,  mull  either  di- 
rectly or  indirectly  caft  fome  light  on  the  ftruCture  of  fome  part  o,. 
every  other. 
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Of  QJJ  ADRUPEDS  in  general. 


( \ LL  quadrupeds  have  a covering  of  hair,  wool,  &c.  to  de- 
fend  them  from  the  injuries  of  the  weather  ; which  va- 
ries in  thicknefs  according  to  the  feafon  of  the  year,  and  dif- 
ference of  the  climate.  Thus  in  Ruflia  and  the  northern 
countries  the  furs  are  very  thick  and  warm  ; while  the  little 
Spanifh  lap-dogs,  and  Barbary  cows,  have  little  or  no  hair  at 
all. 

The  cutis  and  cnticula  in  quadrupeds  are  difpofed  much  in  the 
fame  way  as  the  human,  but  theyare  more  elaftic.  Immediate- 
ly under  this  there  is  a very  thin  cutaneous  niufcular  fubftance, 
called  panniculus  carnofus>  which  is  common  to  all  quadrupeds, 
the  porcine  kind  excepted ; this  principally  covers  the  trunk, 
ierving  to  fhrivel  the  fkin,  in  order  to  drive  off  infects,  their  tails 
and  heads  not  being  fuflicient  for  this  purpofe,  while  their  ex- 
tremities are  employed  in  their  fupport  and  progrefhon. 


It  has  probably  been  from  obferving  fome  mufcles  of  the' 
human  body,  fuch  as  the  piatyfma  myoides,  cremafter,  and 
frontales,  and  the  collapfed  tunica  cellulofa  of  the  emaciated 
fubjecls,  to  refemble  this  thin  mufcle,  that  fome  of  the  older 
anatomifls  reckoned  fuch  a pannieulus  among  the  common 
integuments  of  the  human  body.  This  Carolus  Stephanus  has 
well  obferved. 

Moft  of  the  quadrupeds  want  clavicles,  whereby  their  an- 
terior extremities  fall  upon  their  chelt,  fo  as  to  make  their- 
thorax  proportionally  narrower  than  the  human.  This  fmall 
diftance  of  their  anterior  extremities  is  very  neceflary  for  their 
uniform  progrefhon  : Apes  indeed,  and  fquirrels,  have  cla- 

vicles, to  allow  them  a more  full  ufe  of  their  extremities  in 
climbing  ; but  they  walk  ill  on  all  fours. 
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The  A N A T O M Y of  aDOG/ 

TT7E  may  firft  obferve  of  this  animal,  as  indeed  of  moft 
’ ' quadrupeds,  that  its  legs  are  much  (horter  in  propor- 
tion to  its  trunk  than  in  man,  the  length  of  whofe  fteps  depends 
entirely  on  the  length  of  his  inferior  extremities  : however,  to 
balance  this,  the  trunk  of  the  animal  is  proportionally  longer 
and  fmaller,  and  his  fpine  more  flexible,  by  which  he  is  able  at 
each  Hep  to  bring  his  pofterior  extremities  nearer  to  his  ante- 
rior. His  common  integuments  are  much  like  thofe  of  other 
quadrupeds  ; only  they  allow  little  or  no  paflage  for  fweat ; 
but  when  he  is  over  heated,  tire  noxious  and  fuperfluous  matter 
finds  an  exit  by  the  falivary  glands  > for  he  lolls  out  his 
tongue  and  Havers  plentifully  *.  > 

The  pyramidal  nrufcles  are  wanting ; to  fupply  which,  the 
te&us  is  inferted  flelhy  into  the  os  pubis. 

The  omentum  reaches  down  to  the  os  pubis : which  confider- 
ing  the  pofture  of  the  animal,  we  will  find  to  be  a wife  pro- 
vifion,  fince  its  ufe  is  to  feparate  an  oily  liquor  for  lubricating 
the  guts,  and  facilitating  their  periftaltic  motion.  So  in  our 
ere£t  pofture,  the  natural  gravity  of  the  oil  will  determine  it 
downward  ; but  in  the  horizontal  pofition  of  thefe  creatures, 
if  all  the  inteftines  were  not  covered,  there  would  be  no  fa- 
vourable derivation  of  the  fluid  to  the  guts  lying  in  the  pofte- 
rior 

* We  are  not,  however,  to  fuppofe,  that  becaufe  a dog  does  not 
fweat,  he  has  no  infenlible  perlpiration.  That  a dog  perfpires  is 
evident,  becaufe  one  of  thefe  animals  can  trace  another  by  the  fcent 
of  his  footfteps  ; which  could  not  happen,  if  a large  quantity  of  per- 
fpirable  matter  was  not  conttandy  going  off.  We  may  alfo  obferve, 
that  the  Rabies  Canina,  is  a dileafe  peculiar  to  dogs,  foxes,  wolves 
and  others  of  that  genus;  for  though  the  bite  of  other  mad  animals* 
fuch  as  cats,  or  hogs,  and  even  poultry,  wdl  produce  the  difeafe,  no 
fair  inftance  has  ever  been  btought  of  any  of  thefe  animals  being 
originally  feized  with  this  malady. 
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rior  part  of  the  abdomen,  which  is  the  highell  ; and  befides 
had  the  omentum  reached  much  farther  down  in  us,  it  would 
not  only  have  fupplied  too  great  a quantity  of  oil  to  the  lower 
part  of  the  abdomen,  but  we  Ihould  have  been  in  continual 
danger  of  hernias  ; and  even  at  prefent  the  omentum  frequent- 
ly palfes^down  with  fome  of  the  other  vifcera,  and  forms  part 
of  thefe  tumors.  To  thefe,  however,  the  dog  is  not  fubjecl, 
as  his  vifcera  do  not  prefs  fo  much  on  the  rings  of  the  abdo- 
minal mufcles,  and  befides  are  prevented  from  palling  through 
by  a pendulous  flap  of  fat  mentioned  p.  344.  The  inferior 
and  anterior  lamella  of  tire  omentum  is  fixed  to  the  fpleen 
fundus  of  the  ftomach,  pylorus,  liver,  &c.  in  the  fame  way  as 
the  human  j but  the  fuperior  having  no  colon  to  pafs  over, 
goes  directly  to  the  back-bone.  This'  ferves  to  explain  the 
formation  of  tire  fmall  omentum  in  the  human  bodv  : which 

J 

is  nothing  but  the  large  omentum,  having  loll  its  fat,  palling 
over  the  ftomach  and  colon,  where  it  reafiumes  its  pinguedo, 
io  proceeds,  and  is  firmly  attached  to  the  liver,  fpine.  Sec. 

The  ftrice  of  fat  are  regularly  difpofed  through  it,  accompa- 
nying the  diftribution  of  the  blood-veflels  to  guard  them  from 
the  preflure  of  the  fuperincumbent  vifcera. 

This  animal’s  ftomach,  though  refembling  the  human  in  its 
fhape,  is  fomewhat  differently  fituated.  It  lies  more  longitu- 
dinal, as  indeed  all  the  other  vifcera  do,  to  accommodate  them- 
felves  to  the  lhape  of  the  cavity  in  which  they  are-  contained  ; 
that  is,  its  inferior  orifice  is  much  farther  down  with  refpedt  to 
the  fuperior  than  the  human  : by  this  means  the  grofs  food 
has  an  eafier  palfage  into  the  duodenum.  Again,  the  fundus 
of  the  human  ftomach,  when  diftended,  Hands  almoft  diredl- 
ly  forwards,  which  is  occafioned  by  the  little  omentum,  tying 
it  fo  clofe  down  to  the  back-bone,  &c.  at  its  two  orifices  but 
it  not  being  fixed  in  that  manner  in  the  dog,  the  fundus  re- 
mains always  poller ior  : this  alfo  anfwers  very  well  the  lhape 
of  the  different  cavities,  the  diftance  between  the  cardia  and 
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fundus  being  greater  than  that  between  the  two  Tides.  It 
feems  to  be  much  larger  in  proportion  to  the  bulk  of  the  ani- 
mal than  the  human,  that  it  might  contain  a greater  quantity 
of  food  at  once ; which  was  very  neceflary,  fmce  this  animal 
cannot  at  any  time  get  its  fuftenance  as  men  do.  The  turbili- 
on  is  not  fo  large,  nor  is  there  any  coardlion  forming  the  an- 
trum Willefii  as  in  the  ftomach  of  man.  It  is  confiderably 
thicker  and  more  mufcular  than  ours,  for  breaking  the  cohefi- 
on  of  their  food,  which  they  fwallow  without  fufficient  chew- 
ing. Hence  it  is  evident  the  force  of  the  ftomach  is  not  fo 
great  as  forne  anatomifts  would  have  it,  nor  its  contradfion  fo 
violent : otherwife  that  of  dogs  would  be  undoubtedly  wound- 
ed by  the  (harp  bones,  &c.  which  they  frequently  fwallow  ; for 
the  contradtion  here  is  (till  greater  than  in  the  human  ftomach, 
which  is  much  thinner.  ; The  rugse  of  the  tunica  villofa,  are 
neither  fo  large,  nor  fituated  trahfverfely,  as  in  die  human, 
but  go  from  one  orifice  to  the  other  : the  reafon  of  which  dif- 
ference is,  perhaps,  that  they  might  be  in  lefs  danger  of  being 
hurt  by  the  hard  fubftances  this  creature  frequently  feed's  on  ; 
and  for  the  fame  reafon  there  is  not  the  like  coardtion  aT their 
pylorus.  1 ' 

The  inteftines  of  this  animal  are  proportionally  much  fhor- 
ter  than  ours  ; for  the  food  which  thefe  creatures  moflly  ufe, 
foon  diffolves,  and  then  putrifies  ; on  which  account  there 
was  no  occafion  for  a long  tradt  of  inteftines  ; the  food  be- 
ing required  to  be  quickly  thrown  out  of  the  body.  The 
fame  is  to  be  obferved  of  all  the  carnivorous  animals.  The 
mufcular  coat  of  the  inteftines  is  alfo  thicker  and  ftronger  than 
the  human,  to  protrude  the  contents  quickly  and  accurately. 

The  valvulje  conniventes  are  lefs  numerous,  and  in  a longi- 
tudinal direction: ; and  the  whole  trad!  of  the  alimentary  canal 
is  covered  with  a Time,  which  lubricates  the  inteftines,  faves 
them  from  the  acrimony  of  the  excrementitious  part,  and  fa- 
cilitates its  paffage. 
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The  duodenum  differs  confiderably  in  its  fituation  from  tli£ 
human.  For  in  man  it  firft  mounts  from  the  pylorus  upwards, 
backwards,  and  to  the  right  fide  ; then  pafles  down  by  the 
gall-bladder  j and,  going  over  the  right  kidney  and  fuperjor’ 
part  of  the  pfoas  mufcles,  makes  a curvature  upwards  ; and 
pafies  over  the  back-bone  and  vena  cava  inferior,  to  the  left 
hypochondrium,  where  it  gets  through  the  omentum,  mefen- 
tery,  and  mefocolon,  to  commence  jejunum , being  firmly  tied 
down  all  the  way,  the  biliary  and  pancreatic  duels  entering  at 
its  moll  depending  part : Whereas  in  the  dog,  the  duodenum 
is  fixed  at  the  pylorus  to  the  concave  furface  of  the  liver,  and 
hangs  loofe  and  pendulous  with  the  mefentery  backwards  into 
the  cavity  of  the  abdopien  ; then  turning  up  again,  is  fixed  to 
the  back-bone,  where  it  ends  in  the  jejunum  ; the  bile  and  pan- 
creatic juice  are  poured  into  it  at  the  mofl  depending  part. 
Therefore  the  fame  intention  feems  to  have  been  had  in  view 
in  the  formation  of  this  part  in  both,  viz.  the  giving  the  chyle, 
after  the  liquors  of  the  liver  and  pancreas  are  poured  into  it,  a 
disadvantageous  courfe,  .that  fo  it  might  be  the  more  intimate- 
ly blended  with  the  humours  before  its  entry  into  the  jejunum, 
where  the  ladleals  are  very  numerous  : And  thus,  by  reafon  of 
their  different  p.ofture,  the  fame  defign  (though  by  a very  dif- 
ferent order  of  the  parts)  is  brought  about  in  both. 

The  other  fmall  guts  are  much  die  fame  with  ours,  only 
fhorter.  The  great  guts  are  alfo  Shorter  and  leSs  capacious 
than  in  the  human  body  ; and  we  take  it  for  a general  rule, 
that  all  animals  that  live  on  vegetable  food,  have  not  only 
their  fmall  guts  confiderably  longer,  but  alfo  their  great  guts 
more  capacious,  than  Such  creatures  as  feed  on  other  animals. 
Hence  man,  from  this  form  of  his  inteflines,  and  that  of  the 
teeth,  Seems  to  have  been  originally  defigned  for  feeding  on 
vegetables  chiefly  ; and  flill  the  moft  of  his  food,  and  all  his 
drink  , is  of  that  clafs. 
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The  reafon  of  this  difference  feems  to  be,  that  as  animal- 
food  is  not  only  much  more  eafily  reduced  into  chyle,  but  alfo 
more  prone  to  putrefa&ion,  too  long  a remora  of  the  juices 
might  occafion  the  word  confequences.  So  it  was  neceffary 
that  their  receptacles  fliould  not  be  too  capacious  ; but  on  the 
contrary,  being  fhort  and  narrow,  might  conduce  to  the  fea- 
fonable  difcharge  of  their  contents.  Whereas  vegetable  food 
being  more  difficultly  diffolved  and  converted  into  an  animal 
nature,  there  was  a neceffity  for  fuch  creatures  as  fed  on  it  to 
be  provided  with  a long  inteftinal  canal,  that  this  food  in  its 
paffage  might  be  confiderably  retarded,  and  have  time  to 
change  its  indoles  into  one  more  agreeable  to  our  nature. 
There  is  another  advantage  which  accrues  to  man  in  particu- 
lar, from  having  his  great  guts  very  capacious : for  as  he  is  a 
rational  being,  and  moflly  employed  in  the  fundfions  of  focial 
life,  it  would  have  been  very  -inconvenient  as  well  as  unbe- 
coming for  him  to  be  too  frequently  employed  in  performing 
his  excretions ; fo  that,  having  this  large  refervoir  for  his 
faeces  alvinac,  he  can  retain  them  for  a confiderable  time  with- 
out trouble. 

The  appendix  vermiformis  juftly  enough  deferves  the  name 
of  an  intejilnum  cacutn  in  this  fubjedt,  though  in  the  human 
body  it  does  nor ; and  it  has  probably  been  from  the  largenefs 
of  this  part,  in  this  and  fome  other  animals,  that  the  oldeft 
anatomifts  came  to  reckon  that  fmall  appendicle  in  man  one  of 
the  great  guts.  On  its  internal  furface  we  obferve  a great 
number  of  mucous  glands  *. 

Vov  III.  U u The 

* .As  all  thefe  throw  out  dime,  their  principal  office  would  feem  to 
be  the  piocuring  a Efficient  quantity  of  that  matter  for  the  purpofes 
above  mentioned.  Still,  however,  there  feems  tq  be  fome  unknown 
ufe  for  this  organ  in  other  animals;  for  the  appendicula  vermiformis 
in  them  is  either  of  great  fize  or  of  great  length.  In  a rat,  it  is  rather 
larger  than  the  flomach;  ia  others,  as  Twine,  and  fome  of  the  animals 
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The  colon  has  no  longitudinal  ligaments  *,  and  confeqtiently 
this  gut  is  not  purfued  up  in  different  bags  or  cells  as  the  hu- 
man : nor  does  this  intefline  make  any  circular  turn  round  the 
abdomen  ; but  palfes  diretlly  acrols  it  to  the  top  of  the  os  fa- 
crum,  where  it  gets  the  name  of  rechwu 

At  the  the  extremity  of  the  intejlinum  reElum , or  verge  of  the 
anus,'  there  are  found  two  bags  or  pouches,  which  contain  a 
moft  abominable  fetid  mucus  of  a yellow  colour,  for  which  I 
know  no  ufe,  unlefs  it  ferv£s  to  lubricate  the  drained  extremity 
of  the  rectum,  and  defend  itagainft  the  afperity  of  the  faeces, 
or  to  feparate  fome  liquor  that  might  otherwife  prove  hurtful' 
to  their  bodies.  There  is  nothing  analogous  to  thofe  facs  in 
the  human  fubjeft,  unlefs  we  reckon  the  mucilaginous  glands 
that  are  .found  molt  frequent  and  larged  about  the  lower  part 
of  the  reftum. 

The  mefentery  is  confiderably  longer  than  in  the  human- 
body  •,  that,  in  his  horizontal  fituation,  the  intedines  may  red' 
fecurely  on  the  foft  cufhion  of  the  abdominal  mufcles.  The 
fat  is  here  difpofed  in  the  fame  way,  and  for  the  fame  reafon, 
as  in  the  omentum.-  The  interftices  between  the  fat  are  filled 
with  a fine  membrane.  In  dead  of  a great  number  of  glandulce- 
vagae  to  be  found  in  the  human  mefentery,  we  find  the  glands 
few  in  number-,  and  thofe  are  clofely  connected  together ; or 
there  is  only  one  large  gland  to  be  obferved  in  the  middle  of 
the  mefentery  of  a dog,  which,  from  its  imagined  refemblance 
to  the  pancreas  and  the  name  of  its  difeoverers,  is  called  pan- 
creas Afcllii  ,•  but  the  refemblance,  if  there  is  any,  depends 
chiefly  on  the  connection,,  the  dru&ure  being  entirely  differ- 
ent. The  reafon  why  this  in  man  is  as  it  were  fubdividtd  in- 
to 

/ 

which  live  on  vegetables,  it  has  long  convolutions,  fo  that  the  food 
muft  be  lodged  in  it  for  a long  time.  Thus,  probably,  fume  change 
takes  place  in  the  food,  which  requires  a confiderable  time  to  efR&u- 
ate,  and,  though  unknown  to  us,- may  anlwer  very  ufeful  purpofes  to 
&e  animal. 
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to  many  fmaller  ones,  may  pofhbly  be,  that  as  the  guts  of  a 
human  body  are  proportionally  much  longer  than  thofe  of  this 
creature,  it  would  have  been  inconvenient  to  have  gathered  all 
the  laEleals pr'vni  generis  into  one  place  ; whereas,  by  collecting 
a few  of  thefe  veflels  into  a neighbouring  gland,  the  fame 
effe£t  is  procured  much  more  eafily.  Whether  the  food  in 
this  animal  needs  lefs  preparation  in  its  paflage  through  thefe 
glands,  is  a matter  vfery  much  unknown  to  us ; though  it  is 
certain  that  fome  ,changes  really  take  place. 

The  pan  cretin  man  lies  acrofs  the  abdomen,  tied  down  by 
the  peritoneum  ; but  the  capacity  of  this  creature’s  abdomen 
not  allowing  of  that  fituation,  it  is  difpofed  more  longitudi- 
nally, being  tied  to  the  duodenum,  which  it  accompanies  for 
fome  way.  Its  duff  enters  the  duodenum  about  an  inch  and 
a half  below  the  dudlus  communis. 

Th efpleen  of  this  animal  differs  very  much  from  ours  both  in 
figure  and  fituation.  It  is  much  more  oblong  and  thin,  and 
lies  more  according  to  the  length  of  the  abdomen,  like  the 
pancreas.  Though  the  fpleen  of  this  creature  is  not  firm- 
ly tied  to  the  diaphragm  (which  was  necelfarv  in  our  ereCl 
pofture  to  hinder  it  from  falling  dowmwards),  yet  by  the  ani- 
mal’s prone  pofi  don,  its  pofterior  parts  being  rather  higher 
than  the  anterior,  it  comes  to  be  always  contiguous  to  this 
mufcle,  and  is  as  effeClually  fubjedted  to  an  alternate  preffure 
from  its  a&ion  as  the  human  fpleen  is. 

fhe  human  liver  has  no  fiffures  or.divifions,  unlefs  vou 
pleafe  ■to  reckon  that  fnvill  one  between  the  two  pyia,  where 
the  large  veffels  enter  : Whereas  in  a dog,  and  all  other  crea- 
tures that  have  a large  flexion  in  their  fpine,  as  lions,  leo- 
pards, cats,  &c.  the  liver  and  lungs  are  divided,  into  a great 
many  lobes  by  deep  fcaions,  reaching  the  large  blood-veiTels 
which  in  great  motions  of  the  back-bone  may  eafily  flmflle 
over  one  another;  and  fo  are  in  much  lefs  danger  of  being 
torn  or  bruifed,  than  if  thev  were  formed  of  one  endre  piece 
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as  we  really  fee  it  is  in  horfes,  cows,  and  fuch  creatures  r»S 
have  their  back-bone  ftiff  and  immoveable.  There  is  here  no 
ligamentum  latum  connecting  the  liver  to  the  diaphragm,  which 
in  our  fituation  was  neceflary  to  keep  the  vifcus  in  its  place : 
Whereas  in  this  creature,  it  naturally  gravitates  forwards, 
and  by  the  horizontal  pofition  of  the  animal  is  in  no  danger  of 
prefling  againfl  the  vena  cava  ; the  preventing  of  which  is  one 
ufe  generally  afligned  to  this  ligament  in  man.  Had  the  liver  of 
the  dog  been  thus  connedled  to  the  diaphragm,  the  refpiratiou 
muft  necefl'arily  have  fuffered ; for,  as  we  flrajl  fee  afterwards, 
this  mufcle  is  here  moveable  at  the  centre -as  well  as  at  the 
fides : But  in  man  tire  liver  is  fixed  to  tire  diaphragm,  moftly 
at  its  tendinous  part  •,  that  is,  where  the  pericardium  is  fixed 
to  it  on  the  other  fide  j fo  that  it  is  in  no  danger  of  impeding 
the  refpiration,  being  fufpended  by  the  mediaftinum  and 
bones  of  the  thorax.  In  confequence  of  this  vifcus  being 
divided  into  fo  many  lobes,  it  follows,  that  the  hephatic  duels 
cannot  poflibly  join  into  one  common  trunk  till  they  are  quite 
out  of  the  fubllance  of  the  liver ; becaufe  a branch  comes  out 
from  every  lobe  of  the  liver ; all  of  which,  by  their  union, 
form  the  hepatic  du£t : whence  we  are  led  to  conclude,  that 
the  hepato-cyflic  du£ls,  mentioned  by  former  authors;  dp  not 
exill.  The  gall-bladder  itfelf  is  wanting  in  feveral.  animals, 
fuch  as  the  deer,  the  horfe,  the  afs,  See.  ; but  in  place  of  it, 
in  fuch  animals,  the  hepatic  du£l,.  at  its  beginning,  is  widen- 
ed into  a refervoir  of  confiderable  fize,  which  may  anfwer  the 
fame  purpofe  in  them  that  the  gall-bidder  does  in  others. 

We  come  next,  after  having  examined  the  chylopoietic  vif- 
cera,  to  difeourfe  of  thofe  organs  that  ferve  for  the  fecretion 
and  excretion  of  urine.  And  firfl:  of  the  kidneys  : Which  in 
this  animal  are  fituated  much  in  the  fame  way  as  in  the  human 
fubjedl  ; but  have  no  fat  on  their  inferior  furface,  where  they 
face  the  abdomen,  and  are  of  a more  globular  foim  than  the 
human.  The  reafcn  of  thefe  differences  will  eafilv  appear, 

if- 
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if  you  compare  their  fituation  and  pollute  in  this  animal  with 
thofe  in  a man  who  walks  ere£t.  They  are  placed  in  this  fub- 
jetSt  in  the  inferior  part  of  the  body,  fo  are  not  fubjefl  to  the 
preffure  of  the  vifcera,  which  fecms  to  be  the  principal  caufe 
of  the  fatnefs  of  thofe  organs  in  us,  and  perhaps  may  likewife 
be  the  caufe  of  our  being  more  fubjecl  to  the  ftone  than  other, 
animals.  Hence  there  is  no  need  of  any  cellular  fubftance  to 
ward  off  this  preffure  where  there  would  neceffarrly  be  fat  col- 
lected ; hut  the  Superior  part  of  their  kidneys  is  fomewhat 
covered  with  fat,  left  they  fhould  fuffer  any  compreffion  from 
the  aftion  of  the  ribs  and  fpine. 

In  the  internal  ftrudlure  there  is  ffill  a more  confiderable 
difference : For  the  papilU  do  not  here  fend  out  fingle  the  fe- 
veral  ttibuli  urinferi ; but  being  all  united,  they  hang  down  in 
form  of  a loofe  pendulous  flap  in  the  middle  of  the  pelvis,  and 
form  a kind  of  feptum  medium  fo  that  a dog  has  a pelvis 
formed  within  the  fubftance  of  the  kidney.  The  only  thing 
that  is  properly  analogous  to  a pelvis  in  man  is  that  fac  or  dila- 
tation of  the  ureters  formed  at  the  union  of  the  duElus  urini- 
feri.  The  external  part  of  the  kidney  of  a dog  fomewhat  re- 
fembles  one  of  the  lobes  of  the  kidney  of  a human  foetus  : but 
in  a human  adult  the  appearance  is  very  different ; becaufe  in 
man,  from  the  continual  preffure  of  the  furrounding  vifcera,  the 
, lobes,  (which  in  the  foetus  are  quite  diftimff  and  feparated,) 
concrete,  but  the  original  cortical  fubftance  is  ftill  preferved 
in  the  internal  parts  of  the  kidney.  The  reafon  of  thefe  par- 
ticularities may  probably  be,  that  the  liquors  of  this  animal, 
as  of  all  thofe  of  the  carnivorous  kind,  being  much  more  acrid 
thanthofeof  fuchasliveon  vegetable  food,  its  urine  muft  incline 
much  to  an  alkalefcency,  as  indeed  the  fmell  and  tafte  of  that 
liquor  in  dogs,  cats,  leopards,  &c.  evidently  fhew,  being  fetid 
and  pungent,  and  therefore  not  convenient  to  be  long  retained 
in  the  body.  For  this  end  it  w-as  proper,  that  the  fecerning 
organs  fliould  have  as  little  impediment  as  poftible  by  preffure* 
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&c.  in  the  performing  their  functions;  and  for  that  defign  the- 
mechanifm  of  their  kidneys  feems  to  be  excellently  adapted : 
AVe  have  mod  elegant  pictures  in  Euftachius  of  the  kidneys  of 
brutes,  delineated  as  fuch,  with  a view  to  drew  Vefalius’s  er- 
ror in  painting  and  defcribing  them  for  the  human. 

The  glandula  or  capful ce  atrabiliaritc  are  thicker  and  rounder 
than  the  human,  for  the  fame  reafon  as  the  kidneys. 

The  ureters  are  more  mufcular  than  the  human,  becaufe  of 
the  unfavourable  paffage  the  urine  has  through  them ; they  en- 
ter the  bladder  near  its  fundus. 

? 

The  bladder  of  urine  differs  confiderably  from  the  human  ; 
and  fird  in  its  form,  which  is  pretty  much  pyramidal  or  pyri- 
form. This  drape  of  the  dog’s  bladder  is  likewife  common  to 
all  quadrupeds,,  except  the  ape  and  thofe  of  an  ere£t  pofture. 
In  men  it  is  by  no  means  pyriform,  but  has  a large  fae  at  its 
poderior  and  inferior  part : this  form  depends  entirely  on  the 
Urine  gravitating  in  our  ere£t  pofture  to  its  bottom,  which  it 
will  endeavour  to  protrude ; but  as  it  cannot  yeild  before,  be- 
ing contiguous  to  the  os  pubis,  it  will  naturally  Itretch  out 
where  there  is  the  lead  refiftance,  that  is,  at  the  poflerior  and 
lateral  parts ; and  were  it  not  for  this  fac,  we  could  not  fo 
readily  come  at  the  bladder  to  extract  the  done  either  by  the 
ieffer  or  lateral  operation  of  lithotomy.  Mod  anatomids  have 
delineated  this  wrong;  fo  much,  that  I know  of  none  who 
have  jultlv  painted  it,  excepting  Mr  Cowper  in  his  Myotomia, 
and  Mr  Butty.  It  has  certainly  been  from  obierving  it  in 
brutes  and  young  children,  that  they  have  been  led  into  this 
midake'.  The  fame  caufe,  viz.  the  gravity  of  the  urine,  makes 
the  bladder  of  a different  form  in  brutes:  In  their  horizontal 
poftion  the  cervix,  from  which  the  urethra  is  continued,  is 
higher  than  its  fundus  ; the  urine  mud  therefore  didend  and 
dilate  the  mod  depending  part  by  its  weight. 

As  to  its  connection,  it  is  fattened  to  the  abdominal  mufcies 
by  a proccfs  of  the  peritoneum,  and  that  membrane  is  extend- 
ed 
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^ quite  over  it : whereas  in  us  its  fuperior  and  pofterior  parts 
are  only  covered  by  it : lienee  in  man  alone  the  high  operation' 
oi  lithotomy  can  be  performed  without  hazard  of  opening  the 
cavity  oi  the  abdomen.  Had  the  peritoneum  been  fpread  over 
the  bladder  in  its  whole  extent,  the  weight  of  the  vifeera  in 
our  erect  pollute  would  have  fo  borne  upon  it,  that  they  would 
not  have  allowed  any  confiderable  quantity  of  urine  to  be  col- 
feded  there  ; but  we  muft  have  been  obliged  to  difeharge  its 
contents  too  frequently  to  be  confident  with  the  fundtions  of 
facial  life : Whereas,  by  means  of  the  peritoneum,  the  urine- 
re  now  collected  in  fuflicient  quantity,  the  vifeera  not  gravi- 
tating this  way. 

We  may  take  it  for  a general  rule,  that  thofe  creatures  that 
feed  upon  animal  food  have  their  bladder  more  mufcular  and 
confiderably  flronger,  and  lefs  capacious,  than  thofe  that  live 
on  vegetables,  fuch  as  horfes,  cows,  fwine.  &c.  whofe  blad- 
der of  urine  is  perfectly  membraneous,  and  very  large.  This  is. 
wifely  apapted  to  the  nature  of  their  fo*od  : For  in  thefe  firft 
I as  all  their  juices  are  more  acrid,  fo  in  a particular  rminner 
their  urine  becomes  exalted ; which,  as  its  remora  might  be 
«r  very  ill  confequence,  mull  necelTarily  be  quickly  expelled. 
This  ,s  chiefly  effeaed  by  its  {Emulating  this  vifeus  more 
rongly  to  contraa,  and  fo  to  difeharge  its  contents,  though 
the  irritation  does  not  altogether  depend  upon  the  ftretchinx, 
ut  hkewife  anfes  from  the  quality  of  the  liquor.  That  a iU- 
mulus  is  one  of  the  principal  caufes  of  the  excretion  of  urine, 
we  learn  from  the  common  faline  diuretic  medicines  that  are 
given,  which  are  diflblved  into  the  ferum  of  the  blood,  and 
carried  down  by  the  kidneys  to  the  bladder  : The  fame  ap- 
pears hkewife  from  the  application  of  cantharides  : or,  with- 
out any  of  thefe,  when  the  pans  are  made  more  fenfible,  as 
- an  excoriation  of  the  bladder,  there  is  a frequent  defire  ta 
make  water  Accordingly  we  find' thefe  animals  evacuate  their 
mUGh  m°re  freT‘endy  than  man,  or  any  other  creature 

that 
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that  lives  on  vegetable  food.  And  if  thefe  creatures,  whole 
fluids  have  already  a tendency  to  putrefaction,  are  expofed  to 
heat  or  hunger,  the  liquids  mull  for  a confiderablc  time  un- 
dergo the  actions  of  the  containing  veflels,  and  frequently  per- 
form the  courfe  or  the  circulation,  without  any  new  fupplies 
of  food  ; by  wltich  the  fluids  becoming  more  and  more  acrid, 
the  creature  is  apt  to  fall  into  feverifh  and  putrid  difeafes  : 
And  in  fa£t,  we  find  that  fatal  and  melancholy  diftemper  the 
rabies  ca;:ina,  vulpina , See.  frequent  in  thefe  animals  ; where- 
as thofe  that  feed  on  vegetable  food  feldom  or  never  contract 
thele  difeafes  but  by  infection. 

Their  fpermatic  vejjels  are  within  the  peritoneum,  which  is 
fpread  over  them,  and  from  which  they  have  a membrane  like 
a mefentery  } fo  that  they  hang  loofe  and  pendulous  in  the 
abdomen  : whereas,  in  us,  they  are  contained  in  the  cellular 
part  of  the  peritoneum,  which  is  tenfely  ilretched  o^er  them. 
At  their  paflage  out  of  the  lower  belly,  there  appears  a plain 
perforation,  or  holes*  hence  the  adult  quadruped,  in  this  re- 
fpc£l,  refembles  the  human  foetus.  And  from  obferving  this 
in  quadrupeds,  has  avifen  the  falfe  notion  of  hernia  or  rupture 
among  authors.  This  opening,  which  leads  down  to  the  tef- 
ticle,  is  of  .no  difadvantage  to  them,  but  evidently  would  have 
been  to  us ; for,  from  the  weight  of  our  vifeera  continually 
gravitating  upon  thefe  holes,  we  muft  have  perpetually  le- 
boured  under  enteroceles,  which, they  are  in  no  hazard  of} 
as  in  them  this  paflage  is  at  thehigheft  part  of  their  belly,  and, 
in  their  horizontal  poflure,  the  vifeera  cannot  bear  upon  it  : 
And,  to  prevent  even  the  fmallcft  hazard,  there  is  a loofe 
pendulous  femilunar  flap  of  fat:  which  ferves  two  ufes,  as  it 
both  hinders  the  inteftines  from  getting  into  the  paflage,  and 
alfo  the  courfe  of  the  fluids  from  being  Hopped  in  the  veflels, 
which  is  fecure  to  us  by  the  cellular  fubflance  and  tenfe  pe- 
ritoneum : And  it  may  be  worth  while  to  obferve,  that  this 

procefs 


COMPARATIVE  ANATOMY.  34$ 

procefs  remains  almofi:  unaltered,  even  after  the  animal  has 
been  nearly  exhaulled  of  fat 

There  is  next  a pafl'age  quite  down  into  the  cavity,  where 
the  tefticles  lie.  Had  the  fame  Itrudlure  obtained  in  man, 
by  the  conllant  drilling  down  of  the  liquor  which  is  fecerned 
for  the  lubricating  of  the  guts,  we  fhould  always  have  labour- 
ed under  an  hydrocele ; but  their  pofture  fecures  them  from 
any  hazard  of  this  kind.  Indeed,  very  fat  lap-dogs,  who  cor,- 
fequently  have  an  overgrown  omentum,  are  fqmetimes  trou- 
bled with  an  epiplocele. 

The  fcrotum  is  Ihorter  and  not  fo  pendulous  as  the  human 
in  all  the  dog  kind  that  want  the  vefcuLe  feminales , that  the 
feed  at  each  copulation  might  the  fooner  be  brought  from  the 
teftes,  thus  in  fome  meafure  fupplying  the  place  of  the  veficu- 
Le feminales  •,  for  the  courfe  of  the  feed  through  the  vnfa  defe- 
rentia  is  thus  fhortened,  by  placing  the  fecefning  veflels  nearer 
the  excretory  organs  The  want  of  veftculee  feminales  at  the 
fame  time  explains  the  reafpn  why  this  creature  is  fo  tedious 
in  copulation.  But  why  thefe  bodies  are  abfent  in  the  dog 
kind  more  than  in  other  animals,  is  a circumlfance  we  know 
nothing  of. 

The  ftruclure  of  the  iejlicles  is  much  the  fame  with  the  hu- 
man as  are  likewife  the  corpus  pyramidal?,  varicofum , or  pmnpi- 
n'lforme , and  the  epididymis  or  excretory  vefiel  of  the  tefticle. 
The  vafa  deferentia  enter  the  abdomen  where  the  blood-vefiels 
come  out  -y  and  palling  along  the  upper  part  of  the  bladder, 
are  inferted  a little  below  the  bulbous  part  of  the  urethra. 

The  prxputium  has  two  mufcles  fixed  to  it  j one  that  a- 
rifes  from  the  fphindler  ani,  and  is  inferted  all  along  the  penis; 
and  this  is  called  retractor  preeputii : But  the  other,  whofe  of- 
fice is  diredtly  contrary  to  this,  is  cutaneous ; and  feems  to 
Vol.  III.  Xx  take 

* Perhaps  its  paflageis  likewife  quickened  by  the  mufcular  power 
of  the  vafa  deferentia,  which  is  ftropger  in  this  creature  than  in  man. 
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take  its  origin  from  the  mufcles  of  the  abdomen,  or  rather  to 
be  a production  of  their  tunica  carnofa.  The  corpora  cnver?iofa 
rife  much  in  the  fame  way  as  the  human  : but  thefe  foon  ter- 
minate ; and  the  reft  is  fupplied  by  a triangular  bone,  in  the 
inferior  part  of  which  there  is  a groove  excavated  for  lodging 
the  urethra.  There  are  upon  the  penis  two  protuberant  bul- 
bous flefhy  fubdances,  refembling  the  glans  penis  in  man,  at 
the  back  of  which  are  two  veins,  which,  by  the  ereBores  penis 
and  other  parts,  are  compreffed  in  the  time  of  coition  ; and 
the  circulation  being  (topped,  the  blood  diftends  the  large  ca- 
vernous bodies.  After  the  penis  is  thus  fvvelled,  the  vagina, 
by  its  contraction  and  fwelling  of  its  corpus  cavernofum, 
which  is  confiderably  greater  than  in  other  animals,  grips  it 
clofely  ; and  fo  the  male'is  kept  in  aCtion  fpme  time  contrary 
to  his  will,  till  an  opportunity  be  given  for  bringing  a quantity 
of  feed  fufficient  to  impregnate  the  female  : and  thus,  by  that 
orgaftnus  veneris  of  the  female  organs,  the  want  of  the  vefuula 
jeminales  are  in  fome  meafure  fupplied.  But  as  it  would  be  a 
very  uneafy  pofture  for  the  dog  to  fupport  himfelf  folely  upon 
his  hinder  feet,  and  for  the  bitch  to  fupport  the  weight  of  the 
dog' for  fo  long  a time  ; therefore,  as  foon  as  the  bulbous  bo- 
dies are  fufficiently  filled,  he  gets  off  and  turns  averfe  ’ to  her. 
Had,  then,  the  penis  been  pliable  as  in  other  animals,  the 
urethra  muff  of  neceffity  have  been  compreffed  by  this  twill- 
ing, and  confequently  the  courfe  of  the  feed  intercepted  ; but 
this  is  wifely  provided  againft  by  the  urethra’s  being  formed  in 
the  hollow  of  the  bone.  After  the  emiffion  of  the  feed,  the 
parts  turn  flaccid,  the  circulation  is  reflored,  and  the  uulbous 
parts  can  be  eafily  extracted. 

The  pro/lata  feems  here  divided  into  two,  which  are  propor- 
tionally larger  than  the  human,  and  afford  a greater  quantity 
of  that  liquid. 

The  uterus  of  multiparous  animals  is  little  elfe  but  a conti- 
nuation of  their  vagina,  only  feparated  from  it  by  a fmall  ring 
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t>r  valve.  From  the  uterus  two  long  canals  mount  upon  the 
loins,  in  which  the  foetufes  are  lodged  : thefe  are  divided  into 
different  facs,  which  areftrongly  conftri&ed  between  each  foe- 
tus ; yet  thefe  coarflations  give  way  in  the  time  of  birth.  From 
thefe  go  out  the  tuba  Fallopiana,  fo  that  the  ovaria  come  to 
lodge  near  the  kidneys. 

We  ought  next  to  examine  the  ftru&ure  of  the  thorax  and 
its  contents.  But  firit  it  may  not  be  amifs  to  remark  of  the 
diaphragm  in  its  natural  fituation,  that  it  is  in  general  more 
loofe  and  free  than  the  human ; which  is  owing  to  its  connec- 
tion with  the  neighbouring  parts  in  a different  manner  from 
ours.  The  human  diaphragm  is  connected  to  the  pericardium; 
which  again,  by  the  intervention  of  the  mediaftinum,  is  tied 
to  the  fternum,  fpine.  See.  but  here  there  is  fome  diftance  be- 
tween the  diaphragm  and  pericardium.  We  obferve  further, 
that  its  middle  part  is  much  more  moveable,  and  the  tendi- 
nous parts  not  fo  large.  And  indeed  it  was  neceffary  their 
diaphragm  fhould  be  fome-what  loofe,  they  making  more  ufe 
of  it  in  difficult  refpiration  than  man.  This  we  may  obferve 
by  the  ftrong  heaving  of  the  flanks  of  an  horfe  or  dog  when 
but  of  breath;  which  correfponds  to  the  rifing  of  the  ribs 
in  us. 

i • 

The  difpofition  and  fituation  of  the  mdmtri/je  vary  as  they 
tear  one  or  more  young.  Thofe  of  the  uniparous  kind  have 
them  placed  between  the  pofterior  extremities,  which  in  them 
is  the  higheft  part  of  their  bodies,  whereby  their  young  get  at 
them  without  the  inconvenience  of  kneeling  : Neverthelefs, 
when  the  creatures  are  of  no  great  fize,  and  their  bread  large 
as  in  Iheep,  the  young  ones  are  obliged  to'  take  this  podure. 
In  multiparous  animals,  they  mud  have  a great  number  of  nip- 
ples, that  their  feveral  young  ones  may  have  room  at  the  fame 
time,  and  jthefe  are  difpofed  over  both  thorax  and  abdomen; 
and  the  creatures  generally  lie  down  when  the  young  are  to  be 
fuckled,  that  they  may  give  them  the  mod  favourable  fitua- 
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tion.  From  this  it  does  not  appear  to  be  from  any  particular 
fitnefs  of  the  vefiels  at  certain  places  for  giving  a proper 
nourifhment  to  the  child,  that  the  breads  are  fo  placed  in 
women  as  we  find  them,  but  really  from  that  fituation  being 
the  mod  convenient  both  for  mother  and  infant. 

The  Jlertium  is  very  narrow,  and  confids  of  a great  number 
of  fmall  bones,  moveable  every  way ; which  always  happens 
in  creatures  that  have  a great  mobility  in  their  fpine.  The 
ribs  are  draighter,  and  by  no  means  fo  convex  as  the  human  y 
whereby  in  refpiration  the  motion  forward  will  very  little  en- 
large their  thorax,  which  is  compenfated  by  the  greater  mobi- 
lity of  their  diaphragm  ; fo  our  thorax  is  principally  enlarged 
according  to  its  breadth  and  depth,  and  theirs  according  to  its 
length.  The  want  of  clavicles,  and  the  confequent  falling  in 
of  the  anterior  extremities  upon  the  ched,  may  contribute 
fomewhat  to  the  draitnefs  of  the  ribs. 

The  mediajlinum  in  this  creature  is  pretty  broad.  The  pe- 
ricardium is  not  here  contiguous  to  the  diaphragm,  but  there 
is  an  inch  of  didance  between  them,  in  which  place  the  fmall 
lobe  of  the  lungs  lodges  ; and  by  this  means  the  liver,  &c.  in 
this  animal,  though  continually  preding  upon  the  diaphragm, 
yet  cannot  didurb  the  heart’s  motion. 

The  heart  is  fituated  with  its  point  almod  dire&ly  down- 
wards, according  to  the  creature’s  podure,  and  is  but  very  lit- 
tle inclined  to  the  left  fide.  Its  point  is  much  dtarper,  and  its 
diape  more  conoidal,  than  the  human.  Here  the  names  of 
right  and  left  ventricles  are  proper  enough,  though  not  fo  in 
the  human  •,  which  ought  rather  to  be  called  anterior  and  pof- 
terior , or  Juptrior  and  inferior.  The  animal  has  the  vena  cava 
of  a confiderable  length  within  the  thorax,  having  near  the 
whole  length  of  the  heart  to  run  over  ere  it  gets  at  the  finus  Lc~ 
•we rianus  dexter.  In  men  it  enters  the  pericaridium  as  foon  as 
it  pierces  the  diaphragm,  which  is  firmly  attached  to  it,  and 
immediately  gets  into  the  finus  Loiveriemus ; which  finus,  in 
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the  human  fubje£t,  by  the  oblique  fituation  of  the  heart  is  al- 
moft  contiguous  to  the  diaphragm  : and  by  this  we  difcover, 
that  feveral  authors  have  taken  their  delineations  ol  the  human 
heart  from  brutes  ; which  is  eafily  detected  by  the  fhape  and 
fituation  of  the  heart,  and  long  vena  cava,  within  the  thorax. 
This  was  one  of  the  faults  of  the  curious  wax-work  that  was 
{hewn  at  London  and  Paris,  which  was  plainly  taken  from  a 
cow. 

This  fituation  of  the  heart  of  the  creature  agrees  bed  with 
the  fhape  of  its  thorax,  which  is  lower  than  the  abdomen. 

The  egrefs  of  die  large  blood-veffels  from  the  heart  is  fome- 
what  different  from  the  human  : For  here  the  right  fubclavian 
comes  off  firft ; and  as  a large  trunk  runs' fome  way  upwards 
before  it  gives  off  the  left  carotid,  and  fplits  into  the  carotid 
and  fubclavian  of  the  right  fide,  then  the  left  fubclavian  is  fent 
off.  So  that,  neither  here,  properly  fpeaking,  is  there  an  aorta 
afcendens  more  than  in  the  human  ; but  this  name  has  probably 
been  impofed  upon  it  from  obferving  this  in  a cow,  where  in- 
deed there  is  an  afcending  and  defcending  aorta. 

From  this  fpeciality  of  the  didribution  of  the  vefTels  of  the 
right  fide,  which  happens,  though  not  in  fo  great  a degree, 
in  the  human  fubject,  we  may  perhaps  in  fome  meafure  ac- 
count for  the  general  greater  ftrength,  readinefs,  or  facility  of 
motion,  which  is  obfervable  in  the  right  arm.  I believe,  up- 
on meafuring  the  fides  of  the  vefTels,  the  furface  of  the  unit- 
ed trunk  of  the  right  fubclavian  and  carotid  is  lefs  than, 
that  of  the  left  fubclavian  and  carotid,  as  they  are  feparated. 
11  fo,  the  refidance  to  the  blood  mud  be  lefs  in  that  common 
trunk  than  in  the  left  fubclavian  and  carotid  : But  if  the  refid- 
ance be  fmaller,  the  abfolute  force  with  which  the  blood  is 
fent  from  the  heart  being  equal,  there  mud  neceffarily  be  a 
greater  quantity  of  blood  fent  through  them  in  a given  time  ; 
and  as  the  drength  of  the  mufcles  is  cate  ns  paribus , as  the 
quantity  of  blood  fent  into  them  in  a giveji  time,  thofe  of  the. 
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right  arm  will  be  drongcr  than  thofe  of  the  left.  Now  chil- 
dren, being  confcious  of  this  fuperior  (Irength,  ufe  the  right  up- 
on all  occafions  and  thus  from  ufc  comes  that  great  difference 
which  is  fo  obfervable.  That  this  is  a fufhcient  caufe,  feems 
evident  from  fa£t ; for  what  a difference  is  fhere  between  the 
right  and  the  left  arm  of  one  who  has  played  much  at  tennis? 
View  but  the  arms  or  a blackfrnith  and  legs  of  a footman,  and 
you  will  foon  be  convinced  of  this  effect  arifing  from  ufing 
them.  But  if  by  any  accident  the  right  arm  is  kept  from  a£lion' 
for  fome  time,  the  other  from  being  ufed  gets  the  better ; and 
thofe  people  are  left-handed : For  it  is  not  to  be  imagined, 

that  the  fmall  odds  in  the  original  formation  of  the  veflels 

; 

fhotild  be  fufhcient  to  refill  the  effeft  of  ufe  and  habit,  (indan- 
ces  of  the  contrary  occur  every  day)  *,  it  is  enough  for  our 
prefent  argument,  that  where  no  means  are  ufed"  to  oppofe  it, 
the  odds  are  ftrfhcient  fo  determine  the  choice  in  favour  of  the 
right.  Now  becaufe  it  is  natural  to  begin  with  the  leg  cor- 
refponding  to  the  hand  we  lrave  mod  power  of,  this  is  what 
gives  alfo  a fuperiority  to  the  right  leg. 

This  difference  is  not  peculiar  to  man,  but  is  dill  more  ob-5 
fervable  in  thofe  creatures  in  whom  the  fame  mechanifm 
obtains  in  a greater  degree.  Obferve  a dog  at  a trot, 
how  he  bears  forward  with  his  right  fide ; or  look  at  him 
when  feraping  up  any  thing,  and  you  will  presently  fee  that 
he  ufe's  his  right  much  oftener  than  he  does  his  left  foot. 
Something  analogous  to  this  may  be  obferved  in  horfes  *. 

The 

* It  has  been  the  opinion  of  fome  anatomifts,  that  left-handed 
people,  as  well  as  thofe  diflinguifhed  by  the  name  of  Ambidexter, 
(who  ufe  both  hands  promtfcuoufly).  Have  the  two  carotid  and  fub- 
clavian  arteries  coming  off  in  four  diflin6l  trunks  from  the  arch  ot  the 
aorta;  but  no  appearance  of  this  kind  has  ever  been  obferved  in  fuch 
bodies  as  have  been  examined  for  this  purroie;  though  indeed  thefe 
have  been  but  few,  and  more  experience  might  throw  greater  light  on 
?he  fubje&. 
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The  thymus  of  this  creature  is  proportionally  much  larger 
than  ours  : whereas  the  glandula  thyroidea  is  much  lefs,  and  is 
divided  into  two  diftinct  parts,  or  there  are  two  feparate 
glands;  which  is  not  the  cafe  in  man.  The  reafon  of  this 
difference  is  unknown,  as  is  likewife  the  ufe  of  the  gland  it- 
felf.  It  is  generally  remarked,  that  thefe  two  glands  do  thus 
fupply  the  place  of  each  other  ;■  that  is,  in  fuch  animals  as 
have  a large  thymus,  the  glandula  thyroidea  is  fmaller,  and 
-vice  verfa.  Hence  we  are  naturally  led  to  aferibe  the  fame  ufe 
to  both,  viz.  the  reparation  of  a thin  lymph  for  diluting  the 
. chyle  in  the  thoracic  du£t  before  it  be  poured  into  the  blood  ; 
then  if  we  confider  the  different  formation  of  the  thorax  in 
both,  we  ihall  readily  account  for  the  variety  in  the  bulk  of 
thefe  two  glands.  Refpiration  being  chiefly  performed  in 
man  by  the  widening  of  the  cheft,  the  lungs  at  every  infpira- 
tion  muff  prefs  upon  the  thymus,  and  confequently  diminifh 
it : but  the  diaphragm  yielding  more  in  the  dogs  infpiration, 
this  gland  is  not  fo  much  preffed  by  the  lungs,  and  fo  will  be 
larger  ; and  hence  the  glandula  thyroidea  will  be  proportion- 
ally lefs.  Again,  from  the  polture  of  this  creature,  we  fhall 
fee  that  it  was  much  more  convenient  for  a dog  to  have  the 
mod  part  of  the  diluting  lymph  fupplied  by  the  thymus,  fince 
the  neck  being  frequently  in  a defeending  pofture,  the  lymph 
of  the  thyroid  gland  would  have  a very  difadvantageous  courfe 
to  get  to  the  thoracic  du&  : whereas  in  the  human  body,  the 
thymus  is  really  below  the  la£teal  canal,  where  it  makes  its 
curvature  before  it  opens  into  the  fubclavian  ; and  confequent- 
ly there  is  a neceffity  of  a confiderable  fhare  of  the  diluting 
liquor  being  furmlhed  by  the  thyroid  gland,  which  is  fituated 
much  higher ; fo  that  its  lymph  has  the  advantage  of  a per- 
pendicular defeent. 

We  may  here  obferve,  that  the  thoracic  duEl  in  a dog  has  no 
curvature  before  it  enters  the  fubclavian  vein,  the  horizon 
tal  pofition  of  this  animal  allowing  a favourable  courfc  to 
1 tb<; 
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the  chyle,  fo  as  not  to  need  that  turn  rto  force  its  paffage  into 
the  blood.  It  may  likewife  be  obferved,  that  fuch  animals  as 
walk  horizontally,  have  the  valves  of  the  thoracic  du£t  fewer 
in  number  than  others.  The  horfe  has  only  a (ingle  pair ; 
while,  on  the  contrary,  the  ape  refembles  man  in  having  feve- 
ral  valves.  Thus  the  lymph  is  not  only  forwarded  in  its  paf- 
fage,  but  the  weight  of  the  column  is  diminifhed. 

The  lungs  of  this  creature  are  divided  into  more  numerous 
lobes,  and  deeper,  than  they  are  in  man,  for  the  fame  reafon  as 
the  liver.  The  left  fide  of  the  thorax  in  this  animal  bears  a 
greater  proportion  to  the  right  than  in  man ; the  one  being 
nearly  as  three  to  two,  the  other  as  four  to  three. 

In  quadrupeds,  as  well  as  in  man,  the  lungs  are  clofely  ap- 
plied to  the  containing  parts  j although  this  has  been  denied 
by  feme  authors. 

W e confider  it  as  a general  rule,  that  all  quadrupeds,  as 
having  occafion  to  gather  their  food  from  the  ground,  are  pro- 
vided with  longer  necks  than  man  : but  as  a long  neck  not  on- 
ly gives  the  advantage  of  too  long  a lever  to  the  weight  of  the 
head,  but  alfo,  when  the  animal  is  gathering  his  food,  makes 
the  brain  in  danger  being  opprefled  with  too  great  a quantity 
of  blood,  by  the  liquor  in  thefe  arteries  having  the  advantage 
of  a defeent,  while  that  in  the  veins  muft  remount  a confider- 
able  way  contrary  to  its  own  gravity  j it  was  therefore  necenary 
that  a part  of  the  length  of  the  neck  fhould  be  fupplied  by  the 
length  of  the  jaws:  Thus  we  fee  horfes,  cows,  &c.  who 

have  no  occafion  for  opening  their  mouths  very  wide,  yet  have 
long  jaws.  Bull-dogs  indeed,  and  fuch  animals  as  have  occa- 
fion for  very  ftrong  jaws,  mud  of  neceflity  have  them  fhort ; , 
becaufe  the"- longer  they  are,  the  refiftance  to  be  overcome  a£ts  j 
with  a longer  lever.  Another  exception  to  this  general  rule, 
is,  fuch  animals  are  furtiifhed  with  fomething  analogous  to  i 
hands  to  convey  their  food  to  their  mouths,  as  cats,  apes,  See.  j 
The  teeth  of  {his  creature  plainly  {hew  it  to  be  of.  the  carnivo-  \ 
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Vous  kind ; for  there  are  none  of  them  made  for  grinding  the 
food,  but  only  for  tearing  and  dividing  it.  It  has  fix  remark- 
able {harp  teeth  before,  and  two  very  long  tulks  behind  ; both 
of  which  the  ruminating  animals  want.  Thefe  are  evidently 
calculated  for  laying  very  firm  hold  of  fubftances,  and  tearing 
them  to  pieces ; and  the  vaft  ftreilgth  of  the  mufcles  inferted 
into  the  lower  jaw,  afh(ts  greatly  in  this  a£fion  ; while  the  mo- 
lares  have  {harp  cutting  edges,  calculated  for  cutting  flefh,  and 
breaking  the  hardeft  bones. 

Even  its  pofterior  teeth  are  not  formed  with  rough  broad 
furfaces  as  ours  are ; but  are  made  confiderably  {harper,  and 
pafs  over  one  another  when  the  mouth  is  {hut,  that  fo  they 
may  take  the  firmer  hold  of  whatever  comes  between  them. 

The  tongue,  in  confequence  of  the  length  of  the  jaws,  is 
much  longer  than  ours ; and  as  this  creature  feeds  with  his 
head  in  a depending  pofture,  the  bolus  would  always  be  in 
danger  of  falling  out  of  the  mouth,  were  it  not  for  feveral  pro- 
minences or  papillae  placed  moftly  at  the  root  of  the  tongue, 
and  crooked  backwards  in  fuch  a manner,  as  to  allow  any  thing 
to  pafs  eafily  down  to  the  jaws,  but  to  hinder  its  return.  By 
the  papillae  alfothe  furface  of  the  tongue  is  increafed,  and  a 
Itronger  impreflion  is  made  on  the  fenfation  of  tafte.  In  fome 
animals  who  feed  on  living  creatures,  thefe  tenter-hooks  are 
ftill  more  confpicuous-,  as  in  feveral  large  fifties,  where  they 
are  almoft  as  large  as  their  teeth  in  the  forepart  of  their  mouth, 
and  nearly  as  firm  and  ftrong. 

When  we  open  the  mouth,  we  fee  the  amygdalae  very  pro~ 
minent  in  the  pofterior  part  of  it  fo  that  it  would  appear  at 
fir'll:  view,  that  thefe  were  inconveniently  placed,  as  being  con- 
tinually expofed  to  injuries  from  the  hard  fubftances  this  crea- 
ture fwallows  : but  upon  a more  narrow  fcrutimy,  we  find  this 
inconvenience  provided  againft  by  two  membranous  capfuke, 
into  which  the  amygdalae,  when  prefled  can  efcape,  and  re- 
move themfelves  from  fuch  injuries. 

Voc.  III.  Y y 
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The  velum  pendulum  pulati  is  in  this  creature  confiderably 
longer  than  in  man,  to  prevent  the  food  from  getting  into  his 
nofe ; which  would  happen  more  frequently  in  this  animal 
than  in  man,  becaufe  of  its  fituation  while  feeding. 

In  this  fubjedt,  as  well  as  in  other  quadrupeds,  there  is  no 
uvula  ; but  then  the  epiglottis , when  prefled  down,  covers  the 
whole  rima  entirely,  and  naturally  continues  fo  : there  is  there- 
fore a ligament,  or  rather  mufcle,  that  comes  from  the  os  hy- 
oides  and  root  of  the  tongue,  that  is  inferted  into  that  part  of 
the  epiglottis  where  it  is  articulated  with  the  cricoid  cartilage, 
which  ferves  to  raife  it  from  the  rima,  though  not  fo  llrongly 
but  that  it  may  with  a final!  force  be  clapped  down  again. 

It  may  again  be  athed,  however,  Why  the  uvula  is- Wanting 
here,  and  not  in  man?  This  feerns  to  be,  that  quadrupeds,  who 
fwallow  their  food  in  an  horizontal  fituation,  have  no  occafion 
for  an  uvula,  though  it  is  neceflary  in  man  on  account  of  his 
erecl  fituation. 

In  the  upper  part  of  the  pharynx,  behind  the  cricoid  carti- 
lage, there  is  a confiderable  glan'd  to  be  found,  which  ferves 
not  only  for  the  reparation  of  a mucous  liquor  to  lubricate  the 
bolus  as  it  pafles  this  way,  but  alfo  to  fupply  the  place  of  a 
valve,  to  hinder  the  food  from  regurgitating  into  the  mouth, 
which  it  would  be  apt  to  do  by  reafon  of  the  descending  fitua- 
tion of  the  creature’s  head.  In  man,  this  mufcle  of  the  epi- 
glottis is  wanting,  its  place  being  fupplied  by  the  elafticity  of 
the  cartilage. 

The  ocfopbagtts'is  formed  nearly  in  the  fame  way  as  the 
human.  Authors  indeed  generally  alledge,  that  quadrupeds 
have  their  gullet  compofed  of  a double  row  of  fpiral  fibres 
decu (fating  one  another  ; but  this  is  peculiar  to  ruminating 
animals,  who  have  occafion  for  fuch  a deculfation  of  fibres. 
The  adlion  of  thefe  may  eafily  be  obferved  in  a cow  chewing 
her  cud. 
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The  nofe  is  generally  longer  than  in  man,  and  its  external 
paflage  much  narrower.^  The  internal  dru&ure  is  alfo  better 
•adapted  for  an  acute'  fmelling,  having  a larger  convoluted 
furface  on  which  die  membrana  fcheideriana  is  fpread ; 
and  this  is  to  be  obferv.ed  in  mod  quadrupeds,  who 
have  the  offa  fpongiofa  commonly  large,  and  .thefe  too  divided 
info  a great  number  of  excelfively  fine  thin  lamellae.  The  fen- 
fibility  feems  to  be  encveafed  in  proportion  to  die  furface  ; and 
this  will  alfo  be  found  to  take  place  in  all  the  other  fenfes. 
The  elephant,  which  has  a head  large  in  proportion  to 
its  body,  has  the  greated  part  of  it  taken  up  with  the  cavity 
of  the  nofe  and  frontal  finufes ; which  lad  extend  aimed 
over  their  whole  head,  and  leave  but  a fmall  cavity  for  their 
brains.  A very  nice  fenfe  of  fmelling  was  not  fo  abfolutely 
neceffary  for  man,  who  has  judgment  and  experience  to  direct 
him  in  the  choice  of  his  food ; whereas  brutes,  who  have 
only  their  fenfes,  mud  of  neceflity  have  thefe  acute  •,  l'ome 
having  one  fenfe  in  greater  perfection  than  others,  according 
to  their  different  way  of  life.  We  not  only  conclude  a priori 
from  the  large  expanded  membrana  fcheideriana , that  their  fenfe 
of  fmelling  is  very  acute,  but  we  find  it  fo  by  cows  and  horfes 
didinguifliing  fo  readily  between  noxious  and  wholefome 
herbs,  which  they  do  principally  by  this  fenfe. 

The  external  ear  in  different  quadrupeds  is  differently  fram? 
ed,  but  always  calculated  to  the  creature’s  manner  of  life.  In 
drape  it  commonly  refembles  the  oblique  feClion  of  a cone 
from  near  the  apex  to  the  bafis.  Hares,  and  fuch  other  ani- 
mals as  are  daily  expofed  to  infults  from  beads  of  prey,  have 
large  ears  direCled  backwards,  their  eyes  warning  them  of  any 
danger  before  ; rapacious  animals,  on  the  other  hand,  have 
their  ears  placed  direclly  forwards,  as  we  fee  in  the  lion,  cat, 
&c.  The  flow  hounds,  and  other  animals  that  are  defigned 
to  hear  mod  didindly  the  founds  coming  from  below,  have 
their  ears  hanging  downwards ; or  their  ears  are  flexible,  be- 
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caufe  they  move  their  head  for  the  mod  part  with  greater  dif- 
ficulty than  man.  Man  again,  who  mull  equally  hear  founds 
coming  from  all  quarters,  but  efpecially  fuch  as  are  fent  from 
about  his  own  height,  has  his  external  ear  placed  in  a vertical 
manner,  fomewhat  turned  forward.  In  fhort,  wherever  we 
fee  a fpeciality  in  the  make  of  this  organ  in  any  creature,  we 
fhall,  with  very  little  refleftion,  difcover  this  form  to  be  more 
convenient  for  that  creature  than  another.  The  animal  alfo 
has  the  power  of  directing  the  cone  of  the  ear  to  the  fonorou* 
body  without  moving  the  head.  There  are  fome  differences 
to  be  obferved  in  the  ftru£ture  of  the  internal  ear  in  different 
animals  ; but  we  know  fo  very  little  of  the  ufe  of  the  particu- 
lar parts  of  that  organ  in  the  human  fubje£l,  that  it  is  alto- 
gether impofTible  to  afTign  reafons  for  thefe  variations  in  other 
creatures. 

All  quadrupeds  have  at  the  internal  canthus  of  the  eye  a 
ftrong  firm  membrane  with  a cartilaginous  edge,  which  may 
be  made  to  cover  fome  part  of  their  eye ; and  this  is  greater  or 
lefs  in  different  animals  as  their  eyes  are  more  or  lefs  expofed 
to  dangers  in  fearching  after  their  food.  This  membrana  nic - 
titans , as  it  is  called,  is  not  very  large  in  this  animal.  Cows 
and  horfes  have  it  fo  large  as  to  cover  one  half  of  the  eye 
like  a curtain,  and  at  the  fame  time  it  is  tranfparant  enough  to 
allow  abundance  of  the  rays  of  light  to  pafs  through  it.  Fifties 
have  a cuticle  always  over  their  eyes,  as  they  are  ever  in 
danger  in  that  inconftant  element,  the  water*  In  this  then  we 
may  alfo  obferve  a fort  of  gradation. 

All  quadrupeds  have  a feventh  mufcle  belonging  to  the  eye, 
called  fufpenforius.  It  furrounds  almoft  the  whole  optic  nerve, 
and  is  fixed  into  the  fclerotic  coat  as  the  others  are.  Its  ufe 
is  to  fuftain  the  weight  of  the  globe  of  the  eye,  and  prevent 
the  optic  nerve  from  being  too  much  ftretched,  without  ob- 
liging the  four  ftraight  mufcles  to  be  in  a continual  contrac- 
tion which  would  be  inconvenient:  at  the  fame  time  this 
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jnufcle  may  be  brought  to  affift  any  of  the  other  four,  by 
caufing  one  particular  portion  of  it  to  a&  at  a time. 

The  next  tiring  to  be  remarked  is  the  figure  of  the  pupil , 
which  is  different  in  different  animals,  but  always  exa£tly  ac- 
commodated to  the  creature’s  way  of  life,  as  well  as  to  tire 
different  fpecies  of  objects  that  are  viewed.  Man  has  it  cir- 
cular, for  obvious  reafons  : an  ox  has  it  oval,  with  the  longeft 
diameter  placed  tranfverfely,  to  take  in  a larger  view  of  his 
food  : cats,  again,  have  theirs  likewife  oval,  but  the  longeft 
diameter  placed  perpendicularly ; they  can  either  exclude  a 
bright  light  altogether,  or  admit  only  as  much  as  is  neceffary. 
The  pupil  of  different  animals  varies  in  widenefs,  according  as 
the  internal  organs  of  vifion  are  more  or  lefs  acute : Thus 

cats  and  owls,  who  feek  their  prey  in  the  night,  or  in  dark 

’ / 

places,  (and  confequently  muft  have  their  eyes  fo  formed  as 
that  a few  rays  of  light  may  make  a lively  impreffion  on  the 
retina),  have  their  pupils  in  the  day-time  contra&ed  into  a 
very  narrow  fpace,  as  a great  number  of  rays  would  opprefs 
their  nice  organs  ; while  in  the  night,  or  where  the  light  is 
faint,  they  open  the  pupil,  and  very  fully  admit  the  rays.  In 
the  fame  way,  when  the  retina  is  inflamed,  a great  number  of 
rays  of  light  would  occafion  a painful  fenfation  ; therefore  the 
pupil  is  contra&ed  : on  the  contrary,  in  dying  people,  or  in  a 
beginning^amaurofis,  it  is  generally  dilated,  as  tire  eyes  on  fuch. 
occafions  are  very  difficultly  affected,  and  as  it  were  infenfible. 

The  pofterior  part  of  the  choroid  coat,  which  is  called  ta- 
petum>  is  of  different  colours  in  different  creatures.  For  oxen, 
feeding  moftly  on  grafs,  have  this  membrane  of  a green  co- 
lour, that  it  may  reflect  upon  the  retina  all  the  rays  of  light 
which  come  from  the  objefts  of  that  colour,  while  other  rays 
are  abforbed  : Thus  the  animal  fees  its  food  better  than  it 
does  other  objects.  Cats  and  owls  have  their  tapetum  of  a 
whitifh  colour  ; and  for  the  fame  reafons  have  the  pupil  very 
dilatable,  and  their  organs  of  vifion  acute : And  we  ffiall  find. 
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that  all  animals  fee  more  or  lefs  diftin£Uy  in  the  dark,  accord- 
ing as  their  tapetum  approaches  nearer  to  white  or  black  co- 
lour. Thus  dogs,  who  have  it  of  a greyifh  colour,  diftinguifh  ob- 
jects better  in  the  night  than  man,  whofe  tapetum  is  dark  brown, 
and  who,  I believe,  fees  worft  in  the  dark  of  any  creature  ; it 
being  originally  defigned  that  he  ihould  reft  from  all  kinds  of 
employment  in  the  night-time.  The  difference  then  of  the 
colour  of  the  tapetum,  as  indeed  the  fabric  of  any  other  part 
in  different  creatures,  always  depends  on  fome  particular  ad- 
vantage accruing  to  the  animal  in  its  peculiar  manner  of  life 
from  this  Angularity. 

We  [ball  now  proceed  to  the  brain,  which  we  remark  in 
the  lirft  place  is  proportionally  much  fm after  in  aft  quadrupeds 
than  the  human  ; but,  as  in  man,  it  is  divided  into  cerebrum 
and  cerebellum,  and  thefe  two  parts  bear  nearly  the  fame  pro- 
portion to  one  another  as  in  us.  There  was  no  fuch  occafion 
for  fo  great  a quantity  of  brain  in  thofe  animals  as  in  man : 
Cnee  in  them  aft  its  energy  is  employed  in  their  progreflion, 
while  man  has  a great  wafte  of  fpirits  in  the  exercife  of  his 
reafon  and  intellectual  faculties.  And  befides  aft  this,  a great 
bulky  brain  would  be  inconvenient  to  thefe  creatures,  in  fo  far 
as  it  would  add  confiderably  to  the  weight  of  the  head  ; which 
having  the  advantage  of  a long  lever  to  aCt  with,  would  require 
a much  greater  force  to  fupport  it  than  It  now  does ; for  the 
heads  of  thegreateft  part  of  quadrupeds  are  not  near  fo  heavy 
as  they  would  at  lirft  fight  feem  to  be,  from  the  Jams  front  ales 
being  produced  a great  way  upwards  to  enlarge  the  organs 
of  fmelling. 

The  pits  in  the  interior  part  of  their  fkulls  are  much  more 
confpicuous  than  in  the  human  cranium  ; which  may  be  occa- 
fioned  by  the  depending  pofture  of  thefe  creatures  heads  while 
they  gather  their  food  : the  brain  at  this  time  gravitating  much 
on  the  bones  while  they  are  as  yet  foft,  will  gradually  make 
knprefnons  upon  them  at  thefe  places  where  it  rifes  into  emi- 
nences. 
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siences.  This  is  prevented  in  man  moftly  by  his  eredt  pof- 
ture. 

The  falx  is  not  near  fo  large  in  quadrupeds  as  in  man,  as 
they  have  little  occafion  to  lie  on  either  fide,  and  the  two  he- 
mifpheres  of  tire  brain  are  in  a great  meafure  hindered  from 
juftling  again!]:  one  another  in  violent  motions,  by  the  brains 
infatuating  itfelf  into  the  above-mentioned  pits. 

The  fecond  profcefs  ef  the  dura  water,  or  tentorium  cerebelli 
fuper-expanfum , is  confiderablv  thicker  and  ftfonger  in  molt 
quadrupeds  than' ill  man  •,  elpecially  in  fuch  of  them  as  are  very 
fwift  of  foot,  as  hares  and  rabbits,  and  that  moil  when  they  are 
qjd.  This  membrane  is  generally  ofiified,  or  we  find  the  place 
of  it  fupplied  by  a bone,  that  it  may  the  more  effectually  keep 
off  the  fuperincumbent  brain  from  the  cerebellum  in  their  ra- 
pid motions,  which  otherwile  would  be  of  bad  confequence. 

The  olfactory  nerves  are  very  large,  and  juftly  deferve  the 
name  of  proccjfus  mamillares.  They  are  hollow,  and  con  fill  of 
a medullary  and  cineritious  fubftahce,  and  at  firlt  fight  appear 
to  be  the  anterior  ventricles  of  the  brain  produced  ; but  in  man 
they  are  fmall,  and  without  any  diicernible  cavity.  The  rea- 
fon  of  this  is  fufficiently  evident,  if  we  confider  how  this  ani- 
mal’s head  is  fituated  ; for  the  lymph  continually  gravitating 
upon  the  inferior  part  of  the  ventricles,  may  thus  elongate 
and  produce  them  3 but  from  this  very  inferior  part  the  ol- 
factory nerves  rife,  and  are  fent  immediately  through  the  os 
ethmoides  into' the  nofe.  Hence  the  antieiits,  thinking  they 
were  continued  hollow  into  the  nofe,  believed  they  were  the 
emunCtories  of  the  brain.  In  the  brain  of  flieep,  which 5 by 
its  firm  texture  is  the  belt  fubjeCt  of  any  for  fearching  into  the 
{truCture  of  this  part,,  we  evidently  fee,  that  the  name  of  the 
ftgmoid  cavity  was  very  properly  applied  by  the  antients  to  the 
lateral  ventricles  of  the  brain  *,  which  ate  really  of  a greater 
extent  than  they  are  ordinarily  painted  by  the  anatomifts, 
beaching  farther  backwards,  and  forwards  again  under  the 

■Xubftancc 
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fubftance  of  the  brain.  The  cortical  and  medullary  parts,  ai 
well  as  die  corpus  callofum,  are  fimilar  to  thofe  parts  in  man. 
I The  nates  and  tejles  deferve  this  name  much  better  here  than 
in  the  human  body,  with  refpecl  to  each  other.  They  ate 
larger  in  the  quadruped  ; and  hence  we  perceive  that  there  is 
no  great  reafon  for  aferibing  the  different  operations  to  any 
particular  fize  or  lhape  of  thefe  parts.  They  are  here  alfo  of 
different  colours  : the  nates  being  of  the  colour  of  the  cortical, 
and  the  tejles  of  the  medullary  fubftance  of  the  brain  ; where- 
as in  man  they  are  both  of  one  colour.  The'reafon  of  thefe 
differences,  and  others  of  the  like  nature  to  be  met  with,  I 
fhall  not  pretend  to  determine ; for  we  have  hitherto  fuch  an 
imperfect  knowledge  of  the  brain  itfelf,  that  we  are  entirely 
ignorant  of  the  various  ufes  of  its  different  parrs.  We  may  in 
general  conclude,  that  the  varying  in  one  animal  from  what 
it  is  in  another,  it  fitted  to  the  creature’s  particular  way  of  li- 
ving. 

The  rcte  mirabile  Galeni,  fituated  on  each  fide  of  the  fella  tur- 
eica>  about  which  there  has  been  fo  much  difpute,  is  very  re- 
markable in  moft  quadrupeds.  'Phis  plexus  of  veffels  is  nothing 
elfe  than  a continuation  of  the  internal  carotid  arteries,  which, 

i 

entering  the  fkull,  divide  into  a vaft  number  of  minute  branches 
running  along  the  fide  of  the  fella  turcica,  and,  uniting  after- 
wards, are  fpent  on  the  brain  in  the  common  way.  Galen 
feems  with  juftice  to  fuppofe,'  that  this  plexus  of  veffels  ferves 
for  checking  the  impetuofity  of  the  blood  deftined  for  the  brain. 

The  ftru&ure  of  the  brain  differing  but  very  little  in  all  quad- 
rupeds, it  will  be  needlefs  to  examine  it  in  any  other. 

The  MUSCLES  of  a DOG. 

IN  the  following  defeription,  it  is  not  intended  to  give  a com- 
plete account  of  the  dog,  but  only  of  the  particulars  where- 
in the  mufcles  differ  from  thofe  of  the  human  fpecies ; at  the 

fame 
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lame  time  that  care'has  been  taken  to  make  their  names  agree 
as  near  as  poflible  with  thofe  of  modern  authors. 

It  is  alfo  to  be  underftood,  that  thofe  mufcles  concerning 
which  nothing  is  here  faid,  in  general  agree  with  thofe  of  the 
human  fpecies. 

Panniculus  Carnosus. — Immediately  below  the  {kin  lie? 
a thin  flefhy  expanfion,  covering  the  greateft  part  of  the  body, 
and  furrounding  the  other,  mufcles.  It  runs  over  the  head, 
neck,  and  greateft  part  of  the  thorax  and  abdorfien,  and  co- 
vers the  whole  of  the  back,  ilium,  facrum,  and  upper  part  of 
the  thighs.  From  the  thorax  a flip  runs  over  the  axilla,  where 
it  is  collected  into  a thick  fold  that  terminates  in  the  latifiimus 
dorfi.  In  man  there  is  nothing  fimilar  to  this,  excepting  the 
platyfma  myoides,  or  the  occipito -frontalis.  The  ufe  of  this 
thin  mufcle  is  to  wrinkle  the  {kin,  in  order  to  {hake  off  duft* 
infects,  &c.  By  this  alfo  the  animal  has  a power,  in  fome 
meafure,  of  making  the  hair  ftand  on  end,  particularly  on  die 
neck. 

Muscles  of  the  INTEGUMENTS  of  the  CRANIUM. 

« 

Occfpito-frofitalis.  In  man  this  is  a diftintt  mufcle  covering 
all  the  upper  part  of  the  head,  beginning  at  the  occiput,  and 
ending  at  the  under  part  of  the  brow.  In  a dog  this  is  on- 
ly part  of  the  panniculus  carnofus;  and  therefore  is  common 
to  the  head  and. reft  of  the  body. 

Corrugutor Juperciln  wanting. 

Muscles  of  the  EAR. 

/ 

The  mufcles  of  the  ear  of  this  animal  differ  confiderably 
from  thofe  in  the  human  ear,  where  little  motion  feems  to 
have  been  intended.  In  a dog,  the  motions  of  the  ear  are  free 
and  extenfive ; and  hence  a greater  number  of  mufcles  were 

^ ol.  III.  Z 7,  required  ; 
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required  : But  fevcral  of  thefe  are  fo  fmall,  that  perhaps 
may  be  fufficicnt  to  defcribe  two  of  the  principal  of  them. 

Retraheus , a large  and  diftinct  mufcle  arifing  from  the  fpi- 
.nous  proceffes  of  the  two  or  three  firft  cervical  vertebrae,  and 
running  over  to  be  fixed  to  the  concha  at  its  lateral  and  upper 
part.  Its  name  denotes  its  ufc. 

Erigens , arifes  from  a-  ridge  on  the  occipital  bone,  and  runs 
over  by  three  diflinft  flefhy  flips  to  be  fixed  to  the  outer  part 
of  the  ear,  and  ferving  to  ereit  or  prick  it  up. 

There  are  likewife  a number  of  very  diftindf  mufcles  belong- 
ing to  the  internal  ear. 

Laxator  tympani  is  a fhort  mufcle,  of  an  oval  form  and  glan- 
. dular  appearance,  lying  in  a particular  cavity  of  the  os  .petro- 
fum,  near  the  foramen  ovale ; from  the  bottom  of  which  if 
fprings,  and  is  inferted  by  a very  flender  tendon  into  the  mal- 
leus. The  ufe  is,  as  in  man,  to  relax  the  membrana  tympani, 
by  rendering  it  lefs  concave.  , 

Mufculus  meatus  auditorius.  In  a dog  there  are  feveral  fmall 
mufcles  which,  come  from  one  of  the  protuberant  cartilages 
of  the  concha,  and  end  in  another  of  them ; which,  by  puting 
them  nearer  together  or  farther  afunder,  may  dilate  or  con- 
trail: the  meatus  externus,  the  better  to  fit  it  for  different' 
founds.  > 

• * *•" 

IVIuscLis  of  the  EYE. 

* 

The  mufcles  which  belong  to  the  eye  of  a dog- are  fimHav 
to  thofe  in  man  : but,  from  the  difference  of  fituation  of  the 
head,  the  dog  has  the  addition  of  two  others  not  found  in  the 
human  fpccies. 

All  quadrupeds  have  a feventh  mufcle  belonging  to  the  eye, 
Called  fufpenforius.  It  furrounds  almoft  the  whole  optic  nerve, 
and  is  fixed  into  the  fclerotic  coat  as  others  are.  Its  ufe  is  to 
fuflain  the  weight  of  the  globe  of  the  eye,  and  to  prevent  the 
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optic  nerve  from  being  too  much  ftretched,  without  obliging 
the  four  ftraight  mufcles  to  be  in  a continual  contra£lion, 
which  would  be  inconvenient ; at  the  fame  time  this  mufcle 
may  be  brought  to  aflift  any  of  the  four,  by  caufing  one  par- 
ticular portion  of  it  to  a<ft  at  a time. 

Mufculus  trochlcte  proprius  is  by  much  the  fmallcft  mufcle  of 
the  eye.  It  arifes  flefhy  near  the  origin  of  the  obliquus  major  ; 
and  foon  fends  off  a (lender  tendon,  which  is  inferted  into  the 
trochlea,  to  the  motions  of  which  it  is  fubfervient. 

v.  . , j . . . * • t • * * - • ' '•  ' • * * x - • * 1 * , 

Muscles  of  the  F^CE. 

Nose.  The  nofe  of  a dog  has  no  proper  mufcle  as  in  the 
human  body ; but  is  moved  by  mufcles  which  are  common  to 
il  and  to  the  reft  of  the  face. 

Mouth.  The  lips  of  a man  are  moved  by  nine  pair  of  muf- 
cles and  a fphincter ; but  a dog  has  'only  fix  pair  and  the 
fphin&er. 

Levator  angtili  oris  wanting. 

Levator  labii  fuperioris  arifes  and  is  inferted  in  the  dog  in 
a manner  fomewhat  fimilar  to  what  it  is  in  man.  Its  ufe  is  to 
pull  up  the  lip,  which  the  animal  does  principally  in  fnarling. 

• Deprcffor  labii  fuperioris  as  an  man. 

Depreffbr  atiguli  oris  wanting. 

Depreffor  labii  inferioris  arifes  from  the  middle  of  the  lower 
jaw*  and  runs  up  to  be  fixed  to  the  under  lip. 

Levator  labii  inferioris  as  in  man. 

Zygomaticus  major  has  many  of  its  fibres  fpread  out  upon  the 
buccinator  mufcle,  by  which  the  corner  of  the  mouth  is  forci- 
bly drawn  upwards. 

Buccinator  as  in  man. 

Zygomaticus  minor  wanting. 

Z z 2 Muscles. 

i - • - • • • • * *»  . • - * 
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Muscles  of  the  LOWER  JAW. 

Temporalis  arifes  and  is  inferted  almoft  m the  fame  manner 
as  in  man ; but  is  much  thicker  and  ftronger  in  proportion  to 
the  fize  of  the  animal ; as  indeed  might  naturally  be  expected, 
when  we  confider  the  very  hard  and  ftrong  fubftances  which 
dogs  are  capable  of  breaking  and  tearing  afunder  with  their 
teeth. 

Majfeter  arifes  and  is  alfo  inferted  fomewhat  in  the  fame 
manner  as  in  man  •,  and  like  the  temporal  mufcle,  is  thick 
and  ftrong,  that  the  jaws  may  be  brought  more  forcibly  toge- 
ther. 

• Pterygoideus  internus  et  externus , arife  clofe  together  from  the 
fphenoid  bone,  and  are  inferted  as  in  man.  1 

Muscles  about  the  NECK,  THROAT,  &c. 

S • * ■ . ’ . ' . . 

Platyfmu  myoides.  A dog  has  no  proper  platyfma  myoidcs  ; 
but  the  panniculus  carnofus  runs  over  the  neck,  and  ferves  the- 
fame  purpofe. 

Sterno-cleido-majloidaus.  As  the  dog  has  no  c’avicle,  this 
mufcle  arifes  by  one  head  from  the  top  of  the  fternum,  and 
runs  half  way  up  the  neck,  contiguous  to  its  fellow  on  the  other 

fide;  here  it  feparates  from  it,  and  runs  up  to  be  inferted  as 

. •.  * 

in  man. 

Digajlrieusy  in  man,  has  two  flefhy  bellies,  with  a tendon  in 
the  middle  ; but  in  the  dog  it  arifes  by  a very  thick  and  ftrong 
flefhy  belly,  from  between  the  maftoid  procefs  of  the  temporal 
bone,  and  condyloid  procefs  of  the  occipital-bone,  and  runs  for- 
ward to  be  fixed  by  a broad  infertion  into  the  middle  of  the 
lower  jaw.  Its  ufe  is  to  counteract  the  temporal  and  mafleter 
mufcles  by  bringing  down  the  jaw. 

Zterno-hyo'.d&usy 
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Sterno-hyo:d<£usy  in  man,  arifes  from  the  {tern urn,  fir  ft  rib, 
and  clavicle.  In  the  dog,  it  arifes,  in  common,  with  the  fterno- 
thyrodceus  mufcle,  from  the  cartilaginous  extremity  of  the 
firft  rib.  After  running  along  the  neck  a fhort  way,  it  leaves 
the  fterno-thyroid  mufcle,  and  runs,  as  in  man,  to  the  bafe  of 
the  os  hyoides. 

Omo-hyoidteus  wanting. 

Sterno-thyroidsus  arifes  in  common  with  the  fterno-hyoidseuS. 

Chondro-cerctto  hyoidaus  arifes  from  the  fuperior  corner  of 
the  thyroid  cartilage,  and  is  inferted  into  the  cartilaginous  ap- 
pendix of  the  os  hyoides.  Its  ufe  is  to  draw  thefe  bodies  cJo^ 
fer  together.  In  man  this  mufcle  is  wanting. 

Stylo-glojfus , in  man,  arifes  from  the  ftyloid  procefs.  Ill 
the  dog  it  arifes  from  the  extremity  of  the  long  procefs  of  the 
os  hyoides  ; and  therefore  ought  to  be  called  kyo-glojfus. 

Into  cerato-hyoidaus , a very  fliort  fleflily  mufcle,  arifing  from 
the  head  by  the  fide  of  the  digaftric  mufcle  of  the  lower  jaw'; 
and  is  inferted  near  the  extremity  of  the  long  procefs  of  the  os 
hyoides,  which  it  pulls  backwards. 

Stylo  hyoid&us  alter,  wanting. 

Stylo  pharyngtsus  arifes  from  the  extremity  of  the  long  pro- 
cefs of  the  os  hyoides. 

CircumJlexuSy  or  leaf  or  palati,  arifes  front  the  beginning  of 
the  Euftachian  tube  ; adheres  firmly  to  the  foft  part,  where  it 
becomes  flefhy  ; and  afterwards  fends  ofF  a,  tendon  which  runs 
over  the  inner  plate  of  the  pterygoid  procefs  of  the  fphenoicl 
bone.  It  is  inferted  into  the  palatum  molle,.  and  likewife 
joins  its  fellow  on  the  other  fide.  The  ufe  of  this  mufcle  is  to 
pull  the  foft  part  of  the  palate  from  the  pofterior  part  of  the 
noftrils,  in  order  to  comprefs  the  glands  of  the  palate  which 
lie  near  it.  It  may  likewife  aflift  in  dilating  the  foft  part  of  the 
Euftachian  tube. 


Cm/I  r icier 
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GonJlriElor  ijlhmi  faucium  may  not  only  ferve  the  common, 
purpofes  as  in  man,  but  likewife  a£f  upon  a glandular  body 
which  is  placed  in  the  throat,  near  the  amygdala;. 

Azygos  uvula.  Although  die  uvula  is  wanting  in  this  ani- 
mal, a bundle  of  mufcular  fibres  runs  through  the  middle  of 
the  palatum  molle,  fomewhat  in  the  fame  manner  as  in  man. 

Hyo-eplg lottidaus . In  man,  the  epiglottis  is  railed  by  the 
cjafticity  of  its  cartilage  *,  but  in  the  dog  there  is  a very  dif- 
ti.nft  mufcle,  which  arifes  from  the  body  and  cartilaginous  pro- 
oefs  of  the  os  hyoides,  and  runs  down  to  be  inferted  into  the 
middle  of  the  upper  part  of  the  epiglottis,  near  its  top.  Its 

life  is  to  raife  the  epiglottis  after  fwallowing. 

• ••  •• 

Muscles  of  the  A B D O M E N. 

\ 3 ‘ 
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Obliquus  extcrnus  defcendens  arifes  flefhy,  by  nine  or  ten. 
heads,  from  an  eq-ual  number  of  pofterior  ribs  ; membranous, 
from  the  fpinous  proceffes  of  the  four  anterior  lumbar  verte- 
brae, and  from  the  fpirie  of  the  os  ilium.  From  thefe  different 
origins  it  runs  over  and  downwards  to  the' edge  of  the  redlus 
mufcle.  Here  it  afiifts  in  forming  the  linea  femilunaris,  and 
is  then  continued  over  the  redfus  by  a thin  tendinous  expanfion 

to  be  inferted  into  the  linea  alb3.  A thin  tendinous  expanfion 

'•  l 

may  be  traced  down  with  the  chord. 

Obliquus  afcendeiis  intcrnus,  at  a little  diflance  from  the  out- 
fide  of  the  reclus  mufcle,  becomes  tendinous,'  and  is  continu- 
ed fo,  over  the  fore  part  of  that  mufcle,  to  be  fixed  to  the 
linea  alba. 

RcBus  abdominis  arifes  flefliy  from  the  pubes,  and  runs  up 
to  be  fixed  to  the  under  end  of  the  fternum  ; and  about  the  qth 
or  6th  rib  it  fends  off  a tendinous  expanfion,  which  covers  the 
cartilages  of  the  ribs,  and  is  continued  to  the  top  of  the  fter- 


num. 
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hum.  It  has  the  fame  ufe  as  in  man  ; but  its  under  end  being 
ilefhy,  ferves  in  fome  meafure  to  make  up  for  the 

Pyramidalis , which  is  wanting. 

I 

Muscles  of  the  MALE  PARTS  of  GENERATION. 

The  mufcles  in  general  are  thicker  and  ftronger  than  in 
toan.  The  tranfverfalis  permei  is  wanting,  but  there  is  an  ad- 
dition of  three  or  four  mufcles  which  are  not  found  in  the 
human  fpecies. 

Tranfverfalis  penis , a fmall  but  diftindt  mufcle;  which  arifes 
behind  the  eredtor  penis  from  a fmall  protuberance  at  the 
under  and  pofterior  part  of  the  os  pubis.  It  is  inferted  with 
its  fellow  into  a tendon  between  the  os  pubis  and  penis.  This 
mufcle  may  afTkft  in  keeping  the  penis  diftended  in  time  of 
copulation. 

Praputium  adducens  arifes  from  the  panniculus  carnofus  near 
the  cartilago  enfiformis  ; and  runs  along  the  fide  of  the  linea 
alba,  to  be  fixed  to  the  lateral  part  of  the  prepuce  ; its  ufe  is  to 
bring  the  prepuce  forward  over  the  glans,  after  an  eredtion  of 
the  penis. 

Praputium  abducens  is  a fingle  mufcle  which  arifes  by  a fmall 
flelhy  belly  from  the  fphindter  ani  and ' accelerator  urinte  ; at 
the  fore-part  of  which  it  runs  along  the  under  fide  of  the 
urethra,  to  be  inferted  into  the  prepuce.  Its  ufe  is  to  coun- 
teract the  former  mufcle. 

Mufculus  urethra  furrounds  that  part  of  the  urethra  which 
lies  between  the  proftate  gland  and  union  of  the  crura  penis. 
Its  ufe  is  to  comprefs  that  part  of  the  mucous  glands  and 
urethra  which  it  covers  in  time  of  coition. 

Mufcles  of  the  Female  Organs  of  Generation  agree  in  general 
with  thofe  of  the  human  fpecies. 


Muscles  . 
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Muscles  of  the  ANUS. 

/ 

Sphincter  ani  furrounds  the  anus,  as  in  man ; but  is  much 
narrower,  lefs  force  being  required  here  from  the  horizontal 
fituation  of  this  animal. 

Levator  ani  arifes  as  in  man  ; but  divides  into  three  or  four 
portions,  one  of  which  Ains  into  the  tail,  and  aflifts  m cora- 
prefling it. 

Muscles  about  the  PELVIS,  LOINS,  See. 

Mufcultis  parvus  in  articulatione  femoris  Jit  us  arifes  near  the 
upper  edge  of  the  acetabulum,  and  runs  over  the  capfular 
ligament  of  the  joint,  to  be  fixed  to  the  os  femoris  between 
the  valtus  interims  and  crurceus.  Its  ufe  is  to  aflift  the  obtu- 
rator externus  in  the  rotation  of  the  thigh. 

Mufculi  caudce.  The  tail  of  this  animal,  which  confifts 
of  many  joints,  has  feveral  mufcles  fixed  into  it.  They  begin 
with  flefliy  bellies,  which  loon  fend  otf  long  tendons  ; fome 
of  which  run  as  far  as  the  extremity  of  the  tail,  and  ferve  to 
give  it  its  different  motions  upwards,  downwards,  and  to 
each  fide  : or,  by  a fucceilion  of  tliei'e  motions,  the  animal  can 
roll  its  tail. 

SJuadratus  lumborum  is  a fttiall  flender  mufcle  •,  the  anterior 
and  upper  end  of  which  is  contiguous  to  the  pfoas  parvus ; 
the  poiteiior  end  to  the  pfoas  magnus.  It  arifes  from  the 
ipine  of  the  ilium  internally  -,  and,  afeending,  is  inferted  into 
the  tranfverfe  proceffes  of  all  the  lumbar  vertebrae,  and  likc- 
wife  into  the yth  or  ioth  rib. 

Pfoas  parvus,  a large  diffimft  mufcle,  arifing  from  the  four 

lowefl.  vertebrae  of  the  back  and  as  many  of  the  loins,  foon 

forming  a fldhy  belly,  which  lends  off  a broad  expanfion  that 

runs 
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runs  by  the  in  fide  of  the  pfoas  magnus  ; part  of  which  it  co- 
vers and  conceals.  At  lad  it  is  fixed,  as  in  man,  to  the  brim  of 
the  pelvis. 

Muscles  fituated  on  the  THORAX. 

PcBoralis  major  in  a dog  differs  from  that  in  a man,  in  being 
divided  into  three  diftind  parts.  The  firft  arifes  from  the  up- 
per part  of  the  fternum  ; and,  palling  over  the  third,  is  inferr- 
ed under  it  by  a llrong  broad  tendon  into  the  whole  length  of 
the  external  and  fore-part  of  the  os  humeri.  The  fecond  a- 
rifes  from  the  under  end  of  the  fternum  and  cartilago  enfifor- 
mis,  and  covers  a confiderable  (hare  of  the  under  part  of  the 
next  mufcle.  It  is  inferted  partly  with  the  next  mufcle,  and 
partly  runs  down  upon  the  mufcles  on  the  humerus.  The  third, 
and  by  much  the  broadeft  part,  arifes  from  the  cartilago  enfi- 
formis  and  all  the  fternum.  It  is  inferted  into  the  head  of  the 
os  humeri. 

Subclavius  wanting,  as  the  dog  has  no  divide. 

PeEloralis  minor  wanting. 

Seratus  major  anticus,  arifes  flelhy  from  the  five  pofterior 
tranfverfe  procelTes  of  the  vertebrae  of  the  neck,  tendinous 
and  flelhy  from  the  feven  anterior  ribs  ; from  the  neck  it  runs 
obliquely  downwards;  from  the  ribs  it  runs  obliquely  upwards. 
It  is  inferted  into  the  pofterior  angle  of  the  fcapula  internally. 
It  may  pull  the  fcapula  upwards,  downwards,  and  backwards. 

Sterno-cojlalis , in  a dog,  is  much  larger  and  ftronger  than  in 
man  ; of  confequence  it  may  a£l  more  powerfully  on  the  tho- 
rax. 

Longtts  colli , in  a dog,  is  much  more  diftind  in  every  ref- 
ped  than  in  a man,  its  flelhy  bellies  being  divided  by  tendi- 
nous lines  equal  in  number  to  the  vertebra:  of  the  neck. 

Re  ft  us  capitis  internus  major  arifes  by  a number  of  tendinous 
and  flelhy  beginnings  from  the  tranfverfe  proceflcs  of  all  the 
Yol.  III.  A a a vertebrx 
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vertebras  of  the  neck  except  the  firft  ; over  the  infule  of  which 
Jt- is  reflected  in  its  paflage  to  the  head.  It  is  inferted  in  a 
imall  cavity  in  the  cuneiform  procefs  of  the  occipital  bone. 

Muscles  fituated  on  the  POSTERIOR  PART  of  the 

TRUNK.  ■ I 


“Trapezius  arifes  from  the  ligamentum  nuchse  and  vertebra  of. 
die  hack.  It  is  inferted  into  all  the  fpine  of  the  fcapula  except 
its  fore-part,  where  it  unites  with  the  levator  fcapulse  major. 

LatiJJimus  dorfi  is  membranous  as  far  as  the  under  part  of  the 
thorax,  and  is  afterwards  covered  as  in  man  by  the  trapezius. 
"When  it  arrives  at  the  teres  major,  it  parts  with  a thin  flefhy 
production,  which,  running  down  upon  die  long  head  of  the 
triceps,  is  inferted  tendinous  into  the  elbow.  A little  before 

* . * ' i 

this,  it  receives  the  continuation  of  the  panniculus  carnofus. 

Serratus poficus  inferior  arifes  by  a thin  tendon  from  the  pof- 
terior  part  of  the  ligamentuih  nucha:,  and  from  the  fpinous 

i 

procefles  of  the  eight  anterior  vertebne  of  the  back.  It  is  in- 
ferted into  the  anterior  ribs  excepting  the  firft,  by  as  many 
flefhy  indentations.  Its  tendon  joins  with  that  of  the  ferratus 
pofticus  inferior  ; and  with  it  makes  a tendinous  {heath  which 
keeps  the  fubjacent  mufcles  together,  and  ftrengthens  them  in 
their  aiftion. 

Loirgiffunus  dorfi  and  facro-lumbalis  are  fimilar  to  diat  in 
man,  but  much  ftronger. 

Compiexus  arifes  from  the  tranfverfe  proceffes  of  the  four  an- 
terior vertebra;  of  the  back  by  as  many  fmall  tendons,  from 
the  pofterior  vertebra.'  of  the  neck  by  as  many  different  heads, 
which,  uniting,  form  a flefhy  belly  that  is  inferted  into  the  oc- 
cipital bone  near  its  ridge. 

T rachelo-mafoidaus,  a little  before  it  reaches  the  head  is 
firmly  united  to  the  lplenius  mufcle. 


* 
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Levator  fcapulee  major  arifes  flefliy  from  the  tranfverfe  pro- 
•cefsof  the  firll  vertebrae  of  the  neck,  and  runs  along  the  fide 
of.the  neck  to  be  inferted  in  common  with  the  trapezius  into 
the  fpine  of  the  fcapula. 

Levator  fcapulx  minor  arifes  tendinous  ffom  the  occipital 
bone,  runs  down  the  back  part  of  the  neck,  and  in  its  paihage 
joins  the  long  portion  of  the  rhomboid  mufcle,  to  be  inferted 
by  a long  tendon  into  the  bafe  of  the  fcapula  near  its  angle. 
The  two  ferve  to  raife  the  fcapula;  the  anterior  may  raife  the 
fore-part  and  die  poller ipr  the  back-part. 

Multijidus  J pin ee,  in  general  agrees  with  that  in  man,  but  the 
upper  part  of  it  is  inferted  into  the  bodies  of  the  cervical  vev- 

* ■ * ,,  . i ' * * / • 

tebrae. 

Re  this.  In  the  dog  there  are  three  re£li  mufcles. 

Rectus  major  arifes  from  .the  fpinous  procefs  of  the  fecond 
vertebra  of  the  neck,  and.  runs  llraight  forward,  covering  the 
redlus  medius. 

Rectus  medius  arifes  from  the  upper  part  of  the  fame  procefs, 
and  is  inferted  with  die  former.  , 

Rettus  minor  the  fame  as  in  man. 

Obliquus  capitis fuperior,  like  the  rciflus  major,  is  alfo  dopble. 
One  part  arifes  from  the  extremity  of  the  tranfverfe  process 
of  the  firll  vertebra  of  the  neck,  the  other  from  its  upper  edge  ; 
and  both  are  inferted  into  the  occipital  bone.  * 

Scalenus,  as  in  man,  may  be  divided  into  three  mufcles  ; but. 
the  fealenus  medius  is  broader,  and  is  inferted  into  the  fifth  or 
fixth  rib. 

Mufculus'' in  Jummo  thorace  fitus  arifes  fiefny  from  the  firll 
.rib  ; and  afterwards  turns  tendinous  to  be  inferted  into  the 
flernum,  under  the  tendon  of  the  redtus  abdominis. 

Inter tranfverf ahs  colli  is  much  thicker  and  llronger  than  in 
man. 


\ 
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Muscles  of  the  SUPERIOR  EXTREMITIES. 

Infrafpinatus  has  the  middle  tendon  and  penniform  appear- 
ance much  more  diftindt  than  in  man. 

Teres  minor  arifes  by  a (lender  tendon,  which  adheres  for- 
wards to  the  under  edge  of  the  infrafpinatus  ; then  it  forms  a 
flethy  belly,  which  pafies  obliquely  over  the  beginning  of  the 
biceps  mufcle,  to  be  inferted  into  the  head  of  the  os  humeri. 

Deltoidcs  arifes  tendinous  from  almolt  all  the  fpine  of  the 
fcapula.  That  part  which  comes  from  the  acromion  feems  to 
be  diitinOl  from  its  other  origin,  but  cannot  be  divided  from  it 
without  violence.  Its  aclion  is  upwards  and  outwards  ; for  it 
has  no  beginning  from  the  clavicle  to  move  it  inwards. 

Coraco-brachialis  is  a fmall  mufcle  arilmg  from  the  upper 
part  of  the  fuperior  cofla  fcapula;  by  a very  (lender  tendon  ; 
which,  palling  ever  the  head  of  the  humerus,  grows  fielhy,  and 
is  inferted  into  the  infide  of  that  bone  about  an  inch  or  more 
below  its  neck. 

Subfcapularis  pofTelTes  only  about  three  parts  of  the  furface 
of  the  fcapula,  the  ferratus  magnus  pofTefling  the  reft. 

Befides  the  mufcles  already  deferibed,  the  dog  has  two  others 
peculiar  to  himfclf. 

Levator  humeri proprius  arifes  from  all  the  fpace  between  the 
tendinous  end  of  the  maftoid  mufcle  and  ridge  of  the  occiput, 
from  the  anterior  part  of  the  ligamentum  nuchre.  This  large 
beginning  becomes  narrower  as  it  runs  obliquely  along  the 
neck,  clolely  adhering  to  fome  part  of  the  levator  fcapulae  ma- 
jor; and,  palfing  over  the  articulation  of  the  humerus,  goes 
llraight  down  to  its  infertion  in  tire  fore,  and  near  the  under 
part  of  the  fame  bone. 

Muf cuius  ad  levatorcm  accejforius , arifes  from  the  os  occipitis 
near  the  infertion  of  the  malfoid  mufcle,  and  unites  with  tire 
former  a little  before  it  reaches  the  fcapula.  Jud  above  the 

head 
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head  of  the  os  humeri,  near  the  termination  of  tire  mufcle, 
there  is  placed  a fmall  crooked  body,  of  a cartilaginous  nature, 
tied  to  the  fcapula  and  top  of  the  (lernum  by  two  fmall  liga- 
ments ; which  is  all  that  the  animal  can  be  laid  to  have  for  a 
clavicle.  In  cats,  this  mufcle  is  inferted  into  the  whole  length 
of  the  clavicle,  which  it  ferves  to  raife : but  in  this  animal  the 
ufe  of  the  accelfory  mufcle  feems  calculated  for  the  afiiflance 
of  the  levator,  which  ferves  to  raife  the  os  humeri,  and  to  turn 
it  a little  outwards,  whereby  the  fore-feet  are  kept  from  injur- 
ing each  other  in  running  or  leaping. 

Biceps , in  this  animal,  ought  to  be  dillinguifhed  by  fome 
other  name,  as  flexor  cubiti  anterior.  It  rifes  here  by  one  head 
from  the  cervix  fcapulae,  and  runs  down  above  the  following 
mufcle  to  be  inferted  by  two  tendons  as  in  man. 

Brachialis  interims  rifes  broad  and  flefhy  from  the  back  of 
the  humerus  under  its  neck,  and  runs  down  by  the  outfide  of 
the  former  mufcle. 

The  extenfion  of  the  cubit  or  fore-arm  is  performed  by  the 
afilion  of  five  mufcles. 

Extenfor  primus , and  w'hat  correfponds  with  the  long  head 
of  the  triceps  in  man,  becomes  very  thick  and  flefhy  ; but  af- 
terwards fends  off  a tendon,  which  is  inferted  into  the  olecra- 
non. 

Exterifor  fecundus,  correfponding  with  the  fhort  head  of  the 
triceps,  arifes  from  the  fuperior  and  back  part  of  the  humerus, 
and,  defcending  under  the  former,  fends  off  a tendon  through 
a fulcus  in  the  extremity  of  the  ulna,  and  is  inferted  below 
the  other  mufcles. 

Extenfor  tertius,  fomething  analogous  to  the  brachialis  ex- 
ternus  in  man,  arifes  from  the  upper  and  back  part  of  the  hu- 
merus at  a protuberance  near  the  termination  of  the  teres  mi- 
nor, to  be  inferted  into  the  outfide  of  the  olecranon. 

Extenfor  quart  us , or  anconms , fills  up  a cavity  or  hollow  be- 
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tween  the  heads  of  the  radihs  and  ulna,  and  has  t^ie  fame  o- 
rigin  and  termination  as  in  man. 

Extenfor  quintus  arifes  by  a thin  tendon  from  the  infide  of 
that  protuberance  into  which  the  fuprafpinatus  of  the  fcapula 
is  inferred  j and  paffing  under  the  tendon  of  the  teres  major, 
ends  at  the  infide  of  the  olecranon. 

Fal marls  longus  wanting. 

brevis  wanting. 

Elexor  carpi  .ulnans — Here  we  find  two  diftintt  mufcles. 
The 

Large  arifes  from  the  internal  condyle  of  the  os  humeri 
near  the  edge  of  the  finusthat  receives  the  head  of  the  ulna, 
and  is  inferted  into  the  carpus.  The 

Smaller  arifes  flefhv  from  the  olecranon,  and  runs  down  by 
the  fide  of  the  former  to  terminate  with  it '-in  the  carpus. 

Extenfor  carpi  radiafis  longwr  et  brevier , fimilar  to  thofe  in 
man,  but  more  firmly  united  together  at  their  origin. 

Extenfor  carpi  ulnciris  fends  a ' tendon  to  the  carpus,  which 
pulls  that  part  cut  in  extenfion,  and  aflifts  the  animal  in  run- 
ning. 

Flexor  fublimis  perforatus.  The  openings  through  the  ten- 
dons of  this  mufcle  for  the  paflage  of  the  next,  are  much  lar- 
ger and  wider  than  in  man,  and  the  tendons  terminate  with- 
out any  fubdivifion. 

Flexor  profundus  perforans"  arifes  from  the  os  humeri,  radius, 
and  ulna,  by  three  diftindl  heads,  which  unite  •,  and  afterwards 
fends  off  a flrong  tendon,  which  fplits  into  five  fmall  ones ; 
four  of  which  terminate  as  in  man  ; the  fifth  is  inferted  into  • ! 
the  part  which  correfponds  with  the  thumb. 

Extenfor  digi forum  communis  runs  to  the  laft  bone  of  each 
toe  between  the  twro  ligaments  that  go  from  the  fecond  bone 
of  the  toe  to  the  third.  The  ufe  of  thefe  ligaments  is  to  draw 
the  lalt  joint  backwards  and  upwards,  and  keep  it  fufpeneed, 
that  the  extending  tendon  may  not  always  be  upon  theftretch. 

Supinator  9 
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Supinator  radii  lo/igus  wanting. 

Pronator  radii  quadrates  lies  upon  the  membrane  that  joins 
the  two  bones  of  the  cubit  together,  to  both  of  which  it  ad- 
h-v e;  ; and  ne^r  the  under  end  of  the  ulna  it  fends  off  a tendon 
obliquely  to  the  extremity  of  the  radius,  into  which  it  is  in- 
fer ted.  . 

Indicator  arifes  as  in  man,  but  is  inferted  into  the  laft  joint 
of  what  corrcfponds  with  the  fore-finger. 

Ab du Par  indicts  /nanus  wanting. 

Flexor  primi  internodii  wanting. 

Fxtenfcr  tertii  uiternodii  wanting. 

IntercJJei — A dog  has  interoflei  mufcles  fornewhat  Gmilar  to 
rhofe  in  man,  and  they  are  fix  in  number  j four  of  which  arc 
large,  and  placed  not  between,  but  in  the  hollow  of  the  meta- 
carpal bones,  and  run  ftraight  down.  The  other  two  are  ve- 
ry finally  and  run  oblique.  The  large  arife  tendinous  and  flelhy 
from  the  fuperior  part  of  the  metacarpal  bones,  adhering  to 
the  fame  in  their  defeent:  at  the  03  fefamoideum  of  the  firft 
joint,  each  divides  into  two  tendons  ; which  running  oblique- 
ly along-  the  fides  of  the  toe,  unite  infeparably  with  the  ten- 
don of  the  extenfornear  the  lower  part  of  the  firft  bone  of  each 
toe. 

The  firfl  of  the  two  fmall  mufcles  belongs  to  the  fore-toe 
cr  index.  It  arifes  from  the  upper  part  of  the  os  metacarpi 
medii  digiti ; and,  defeending  obliquely,  grows  tendinous  a- 

bout  the  firft  joint,  and  terminates  near  the  middle  of  thin 
bone  internally. 

1 he  iecond  arifes  from  the  09  metacarpi  of  the  third  toe  ; 
and  after  running  obliquely,  ends  in  theinfide  of  the  firft  bone 
of  the  little  toe.  The  ufe  of  thefe  two  mufcles  is  to  bring 
tneir  refpedive  toes  nearer  the  middle  one. 

AbduElor  indicis  wanting. 

Flexor  primi  internodii  wanting. 


Musclzs 
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Muscles  of  the  INFERIOR  EXTREMITIES. 

Pfoas  magnus. 

Pe  Bin  alts,  arifes  from  the  os  pubis,  and  terminates  by  a 
broad  and  thin  tendon  at  the  inner  condyle  of  the  femur. 

Befides  the  triceps  addtjBor  femoris , a dog  has  a mufculus par- 
vus in  articulatione  ftus,  which  arifes  from  the  fide  of  the  ace- 
tabulum, and  is  inferted  into  the  upper  inner  part  of  the  os 
femoris,  after  running  over  die  capfular  ligament  of  the  joint. 

Glut  ecus  medius  here,  ought  rather  to  be  called  glutaus  maxi- 
nuts.  The  principal  difference  between  the  gluttei  mufcles  and 
thofe  of  man  is,  that  the  middle  glutaeus  is  by  much  the  largeft. 

Tetfor  vagina  femoris  is  divided  into  two  diflintl  mufcles. 
The  fuperior  arifes  from  the  fpine  of  the  os  ilium,  and  ends  as 
in  man.  The  inferior  arifes  from  below  the  former,  and  with 
it  is  inferted  into  the  fame  tendon. 

A dog  has  the  addition  of  a fifth  extenfvr , which  arifes  from 
the  fpine  and  half  the  colta  of  the  os  ilium.  In  its  defeent  it 
adheres  to  the  fartorius  by  a membrane,  and  is  inferted  into 
the  patella. 

Biceps  Jlexor  cruris  nearly  as  in  man,  excepting  that  its  fhort 
head  is  much  fnvaller. 

Gafrocnemius  has  but  two  heads  : whereas  in  man  it  has 
four. 

Plantaris  arifes  in  common  with  the  fiexor  digitorum  com- 
munis. 

Tibialis  anticus  fends  off  a tendon  which  runs  upon  the  great 
toe,  which  it  ferves  to  extend. 

Tibialis  poficus , a very  fmall  mufcle  when  compared  with 

that  in  man. 

Ext  a for  longus  digitorum  arifes  by  a round  tendon  from  the 
fore-part  of  the  external  condyle  of  the  os  femoris ; and  de- 

feending  through  a finus  in  the  head  of  the  tibia,  grows  fleihy 

after 
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after  parting  under  the  ligament  fimilar  to  that  of  the  tarfus  in 
man.  Inferted  into  the  ends  of  the  toes. 

Extenfor  brevis  digitorum  may  be  faid  to  be  two  diftinO  muf- 
eles.  The  full  arifes  tendinous,  the  other  flefhy  from  the  os 
calcis.  The  firft  foon  becomes  flefhy,  and  afterwards  fends 
off  a tendon,  which  ends  in  the  toe  next  the  great  one.  The 
fecond,  or  outermoft,  gives  tendons  to  the  reft  of  the  toes. 

Flexor  brevis  digitorum  arifes  from  the  lower  part  of  the  os  fe- 
moris,  and  runs  under  the  gaftrocnemius,  to  which  it  adheres. 
It  afterwards  runs  over  the  os  calcis,  and  fplits  into  four  ten- 
dons, which  give  paffage  to  the  following  mufcle. 

Flexor  longus  digitorum  fplits  into  five  tendons  : one  runs  to 
the  great  toe : the  reft  run  through  the  tendons  of  the  former 
to  the  other  toes. 

Flexor  digitorum  accejforius  wanting. 

Extenfor  proprius  pollicis.  Somewhat  fimilar  to  that  in  man  \ 
but,  befides  it,  there  is  a tendon  fent  off  from  the  lower  part 
of  the  tibialis  pofticus,  which  runs  along  the  upper  part  of 
this  toe,  and  aflifts  in  extending  it. 

Flexor  brevis  pollicis,  in  this  animal,  is  a thin  flip  fent  off 
from  the  flexor  profundus. 

AbduElor  pollicis  wanting. 

AdduEtor  pollicis  wanting. 

AbduElor  minimi  digiti  wanting. 

Flexor  brevis  minimi  digiti  wanting. 

Interoffei.  The  hind-foot,  like  the  fore-one,  has  fix  mufcles* 
four  of  which  are  ftraight,  the  other  two  oblique  •,  and  the 
whole  of  them  ferve  the  fame  purpofe  as  the  interoffei  in  man. 

Muscles  peculiar  to  M A N. 

Pyramidalis. 

Corrugator  fupercilli. 

Compreffor  naris. 

Vos,.  III.  Bbb 
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Levator  anguli  oris. 

Depreffor  anguli  oris. 

Zygomaticus  minor. 

Omo-hyoidaeus. 

Levator  palati. 

Palato-pharyngaeus. 

Subclavius. 

Peftoralis  minor. 

Supinator  longus. 

Palmaris  longus. 

' Palmaris  brevis. 

Prior  indicis. 

Ahdu£tor  indicis. 

All  the  mufcles  of  the  thumb,  excepting  one  flexor  and  one 
djctenfor. 

All  the  mufcles  of  the  little  finger,  excepting  the  extenfor- 
Coccygeus. 

■ 

Muscles  peculiar  to  the  D O G. 

Tranfverfalis  penis. 

Mufculus  oculi  fufpenforius. 

Mufculus  trochleae  proprius. 

Several  mufcles  of  the  ear. 

Chondro-cerato-hyoidaeus. 

Inio-cerato-hyoidaeus.  T , 

Hyo-glottis. 

. Tympano-palatinus. 

Mufculus  in  fummo  thorace  fitus. 

Levator  fcapulae  minor. 

Panniculus  carnofus. 

Levator  humeri  proprius. 

Mufculus  ad  levatorem  accefloviug. 

Kxtenfor  cubjti  quintus. 
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A -fecond  flexor  carpi  ulnaris. 

Mufculus  parvus  in  articulatione  fitus. 

Mufculi  caudae. 

Extenfor  tibiae  quintus. 

Praeputium  adducens. 

Praeputium  abducens. 

Mufculus  urethrae. 

The  ANATOMY  of  a COAY. 

THE  next  fpecies  of  quadrupeds  we  propofed  to  confider, 
was  the  ruminant  kind,  of  which  wc  have  an  example 
in  a cow  ; and  accordingly  {hall  take  the  foetus  of  the  animal 
in  ntcro , that  we  may  firlt  remark  fome  things  that  are  pecu- 
liar to  it  in  that  {late,  and  afterwards  proceed  to  examine  its 
vifeera  as  a ruminant  animal.  Firfl,  then,  as  a foetus — But 
before  we  begin  our  inquiry,  it  may  be  worth  our  obfervation, 
that  from  the  ovarium  fomething  eflentially  neceflary  for  the! 
production  of  the  foetus  is  derived,  as  well  as  in  the  human 
fpecies. 

The  form  of  a cow’s  uterus  differs  from  the  human,  in  hav- 
ing two  large  cornua.  This  is  common  to  it  with  other 
brutes  j for  a hitch  has  two  long  cornua  uteri : But  thefc 
again  differ  (as  being  multiparous  and  uniparous)  in  this,  that 
in  the  bitch’s  cornua  the  foetufes  are  contained  $ whereas  here 
there  is  only  part  of  the  fecundines,  being  moftly  the  allantois 
weith  the  included  liquor.  The  mufcular  fibres  of  the  uterus 
are  more  eafily  difeovered ; its  internal  furface  has  a great 
number  of  fpongy,  oblong,  protuberant,  glandular  bodies  fix- 
ed to  it.  Thefe  are  compofed  of  veffels  of  the  uterus  termi- 
nating here.  In  an  impregnated  uterus,  we  can  eafily  prefs 
out  of  them  a chylous  mucilaginous  liquor ; they  are  com- 
pofed of  a great  many  procefles  or  digituli,  and  deep  caverns, 
?nfwering  to  as  many  caverns  and  proceflfes  of  the  placenta. 

Their 
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I heir  refemblance  has  occafioned  the  name  of  papilla  to  b« 
given  them  ; and  hence  it  was  that  Hippocrates  was  induced 
to  believe  that  the  foetus  fucked  in  utero.  The  papillae  arc 
found  in  all  the  different  ft  ages  of  life,  in  the  various  ftages  of 
pregnancy,  and  likewife  in  the  unimpregnated  (late.  It  is  not 
cafy  to  determine  whether  the  uterus  grows  thicker  or  thinner 
in  the  time  of  geflation.  The  membranes,  it  is  plain,  (by  the 
fhretching  of  the  parts),  muff  be  made  thinner  but  then  it  i$ 
as  evident,  that  the  veffels  are  at  that  time  enlarged,  upon 
which  principally  the  thicknefs  of  any  part  depends  *,  fo  there 
feems  to  be  as  much  gained  the  one  way  as  is  loft  the  other. 

^ he  os  uteri  is  entirely  Ihut  up  by  a glutinous  mucilaginous 
fubflance,  that  is  common  to  the  females  of  all  creatures  when 
with  young  ; by  this  the  external  air  is  excluded  which  would 
foon  make  the  liquors  corrupt ; it  alfo  prevents  the  inflamma- 
tion of  the  membranes  and  the  hazard  of  abortion.  By  this 
means  alfo  the  lips  of  the  womb  are  kept  from  growing  toge- 
ther, which  they  would  otherwife  certainly  do  at  this  time. 

There  are  mucous  glands  placed  here  to  fecern  this  gluten, 
which  on  the  breaking  of  the  membranes  with  the  contained 
waters  make  a fapo  that  lubricates  and  walhes  the  parts,  and 
makes  them  eafily  yield.  The  firft  of  the  proper  involucra  of 
the  foetus  is  the  chorion. 

The  chorion  is  a ftrong  firm  membrane,  on  whofe  ex- 
ternal furface  are  difperfed  a great  many  red  flefhy  bodies  of 
the  fame  number,  fize  and  ftru£lure  with  the  papillae,  with 
which  they  are  mutually  indented.  They  have  been  called 
cotyledoncs , from  Kotux»,  “ cavity.”  This  is  greatly  difputed  by 
fome  authors  as  a name  very  improper ; but  I think  without  rea- 
fon,  fince  the  furface  that  is  connected  to  the  papillae  is  concave, 
though  when  feparated  it  appears  rather  convex.  To  fliun 
1*11  difpute,  they  may  be  called  properly  enough  placcntula , fince 
they  ferve  the  fame  ufe  as  the  placenta  in  women.  The  fepa- 

ration 
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ration  of  thefe  from  the  papillae  without  any  laceration,  and  our 
not  being  able  to  inje£t  coloured  liquors  from  the  veflels  of 
the  glands  of  the  uterus  into  the  placentulae,  feem  to  prove 
beyond  a reply,  that  there  can  be  here  no  anaftomofes  between 
the  veflels : on  their  coats  run  a great  number  of  veflels  that 
are  fent  to  the  feveral  placentulae,  on  the  external  fide  next  to 
the  uterus  ; whereas  in  creatures  that  have  but  one  placenta, 
as  in  the  human  fubjeft,  cats,  dogs,  &c.  the  adhefion  is  fome- 
what  firmer  : The  placentae  are  likewife  joined  to  the  papillae 
in  the  cornua  uteri.  We  (hall  next  give  the  hiftory  of  the 
allantois. 

This  is  a fine  tranfparent  membrane  contiguous  to  the  for- 
mer. It  is  not  a general  involucrum  of  the  foetus  in  the  mo- 
ther, for  it  covers  only  a fmall  part  of  the  amnios.  It  is  moftly 
lodged  in  the  cornua  uteri.  In  mares,  bitches,  and  cats,  it 
furrounds  the  amnios,  being  every  where  interpofed  between  it 
and  the  chorion.  In  {beep  and  goats  it  is  the  fame  as  in  this 
animal ; and  in  fwine  and  rabbits  it  covers  Hill  lefs  of  the  am- 
nios. This  fac  is  probably  formed  by  the  dilatation  of  the  ura- 
chus, which  is  connected  at  its  other  end  to  the  fundus  of  the 
bladder,  through  which  it  receives  its  contents ; and  a great 
quantity  of  urine  is  commonly  found  in  it.  The  membrane 
is  doubled  at  the  extremity  of  the  canal,  to  hinder  the  return 
of  the  urine  back  into  the  bladder.  Its  veflels  are  fo  exceflively 
fine  and  few,  that  we  cannot  force  an  injected  liquor  farther 
than  the  beginning  of  this  coat.  This  membrane  is  fo  far  a- 
nalogous  to  the  cuticula,  as  not  to  be  liable  to  corruption,  or 
eafily  irritated  by  acrid  liquors.  The  exiftence  of  this  mem- 
brane in  women  has  been  very  warmly  difputed  on  both  fides. 
Thofe  who  are  againft  its  exiftence  deny  they  could  ever  find 
it ; and,  allowing  it  were  fo,  alledge,  that  fince  the  urachus 
is  impervious,  as  appears  by  our  not  being  able  to  throw  li- 
quors from  the  bladder  into  it,  or  vice  verfa , it  cannot  ferve 
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the  ufe  that  is  agreed  by  all  it  does  ferve  in  bcafts  ; and  there- 
fore in  the  human  body  there  is  no  fuch  thing.  But  when  I 
confidered  on  the  other  hand,  firft,  that  there  feems  to  be  the 
•fame  neceflity  for  fuch  a refervoir  in  man  as  in  other  animals  : 
fecondly,  that  we  actually  find  urine  contained  in  the  bladder 
of  the  human  foetus:  thirdly,  that  urine  has  been  evacuated  at 
the  naval  when  the  urethra  was  flopped,  which  urine  without 
this  conduit  would  have  fallen  into  the  cavity  of  the  abdomen : 
fourthly,  that  midwives  have  pretended  to  remark  two  diffe- 
rent forts  of  waters  come  away  at  the  time  of  birth  : and  laflly, 
that  Dr  Littre  and  Dr  Hale  have  given  in  this  membrane  of  an 
human  fubjedt,  with  all  the  other  fecundines  curioufly  prepa- 
red, the  one  to  the  royal  academy  at  Paris,  the  other  the  royal 
fociety  of  London  ; by  which  focieties  their  refpedlive  accounts 
are  attefted;  not  to  mention  Verheyen,  Heifler,  Keill,  &c. 
who  affirm  their  having  feen  it;  and  Albinus,  the  famous 
profeffor  of  anatomy  a-t  Leyden,  fhews,  as  I am  told,  to  his 
college  every  year  a preparation  of  it:  On  all  thefe  accounts  I 
mull  own,  that  it  feemed  not  improbable  to  me  there  was  fuch 
a membrane  in  the  human  body.  But  in  four  bodies  I purpofe- 
ly  diffected,  wherein  I was  affifled  by  a very  accurate  anato- 
mifl,  Dr  Sinclair,  I could  not  obferve  any  fuch  thing.  How- 
ever, my  want  of  fkill  will  more  probably  be  doubted,  than 
the  truth  of  relations,  fupported  by  fuch  authentic  vouchers, 
called  in  queftion. 

i The  third  proper  integument  of  the  foetus  is  the  amnios.  It 
is  thinner  and  firmer  than  the  chorion;  it  has  numerous  rami- 
fications of  the  umbilical  veffels  fpread  upon  it,  the  lateral 
branches  of  which  feparate  a liquor  into  its  cavity.  This  is  the 
proper  liquor  of  the  amnios  : which  at  firft  is  in  a fmall  quanti- 
ty, afterwards  increafes  for  fome  months,  then  again  de- 
ereafes;  and  in  a cow  near  her  time,  the  quantity  of  this  li- 
tjuor  is  not  above  a pound.  This  membrane  does  not  enter  the 

tornuq  uteri  in  this  creature,  being  confined  to  the  body  of  the 
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stems;  whereas  the  allantois  occupies  chiefly  its  cornua.  Bug 
for  what  further  relates  to  the  ftru&ure  of  the  involucra,  with 
the  nature  of  the  liquors  contained  in  them,  1 mull  refer  to 
the  fecond  volume  of  Medical  Eflfays,  from  page  121,  where 
you  have  the  fum  of  all  I know  of  this  matter. 

There  are  here  two  vena  umbilicales , and  but  one  in  the  hu- 
man fubje£t  ; becaufe  the  extreme  branches  coming  from  the 
feveral  placentulae  could  not  unite  fo  foon  as  they  would  have 
done  had  they  come  all  from  one  cake  as  in  the  human. 

There  is  a fmall  round  flefhy  body  that  fwims  in  the  urine 
of  this  creature,  mares,  Sec.  which  is  the  hippomanes  of  the 
antients.  Several  idle  opinions  and  whims  have  been  enter- 
tained as  to  its  ufe;  but  that  feems  to  be  {till  unknown,  or 
how  it  is  generated  or  nourifhed,  for  it  has  no  connection 
with  the  foetus  or  placenta. 

Having  thus  confidered  the  feveral  involucra  of  this  animal 
in  a foetus  ftate,  let  us  next  obferve  the  fpecialities  in  its  inter- 
nal itruCture  peculiar  to  a foetus. 

The  umbilical  vein  joins  the  vena  portarum  in  the  capfula 
Glijfoniana,  without  fending  off  any  branches  as  it  does  in  the 
human  fubjeCt.  This  vein  foon  after  birth  turns  to  a ligament ; 
yet  there  are  fo'rae  inftances  where  it  has  remained  pervious  for 
feveral  years  after  birth,  and  occafioned  a haemorrhage.  We 
may  next  obferve  the  dud:  called  cancdis  venofus , going  ftraight 
from  the  capfula  Glijfoniana  to  the  vena  cava ; this  turns  alfo 
afterwards  to  a ligament.  The  umbilical  arteries  life  at  acute 
angles  from  the  internal  iliacs,  whatever  fome  may  fay  to  the 
contrary  ; thefe  alfo  become  impervious. 

The  pulmonary  artery  coming  from  the  right  ventri- 
cle of  the  heart  divides  into  two,  the  largeft,  called  canalis- 
arteriofus , opens  into  the  defending  aorta,  the  other  divides 
into  two,  to  ferve  the  lungs  on  each  fide.  The  foramen, 
ovale  is  placed  in  the  partition  between  the  right  and  left 
auricles.  At  the  edge  of  the  hole  is  fixed  a membrane, 

which 
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■which  when  much  ftretched  will  cover  it  all  over ; but  more 
eafily  yields  to  a force  that  a£ts  from  the  right  auricle  to  the 
left,  than  from  the  left  to  the  right.  After  what  has  been  laid, 
we  may  eafily  underhand  how  the  circulation  is  performed  in 
a foetus.  The  blood,  being  brought  from  tne  placenta  of  the 
mother,  is  thrown  into  the  capfula  Glifoniana,  where  it  is  in- 
timately blended  with  the  blood  in  the  vena  portarum : then 
part  of  this  blood  goes  direftly  into  the  vena  cava  by  the  duc- 
tus venofus  *,  the  reft  palfes  through  the  liver.  Firft,  then,  the 
whole  is  fent  from  the  vena  cava  into  the  right  auricle,  from 
whence  part  of  it  is  fent  by  the  foramen  ovale  into  the  left  auri- 
cle ; the  reft  pafies  into  the  right  ventricle,  then  into  the  pul- 
monary artery ; then  the  greateft  fhare  it  receives  is  fent  im- 
mediately into  the  defcending  aorta  by  the  canalis  arteriofus , and 
the  remainder  circulates  through  the  lungs,  and  is  fent  back  by 
the  pulmonary  veins  into  the  left  auricle  ; which,  with  the 
blood  brought  there  by  the  foramen  ovale , is  fent  into  the  left 
ventricle,  from  whence  it  is  driven  by  the  aorta  through  the 
body.  The  great  defign  of  this  mechanifm  is,  that  the  whole 
mafs  of  blood  might  not  pafs  through  the  collapfcd  lungs  of 
the  foetus ; but  that  part  of  it  might  pafs  through  the  foramen 
wale  and  canalis  arteriofus , without  circulating  at  all  through 
the  lungs. 

This  was  the  opinion  that  univerfally  prevailed  till  the  end 
of  the  laft  century,  when  it  was  violently  oppofed  by  Mon- 
Fieur  Mery,  who  is  very  fingular  in  feveral  of  his  opinions.  He 
will  not  allow  that  the  foramen  ovale  tranfmits  blood  from  the 
right  to  the  left  auricle,  but  on  the  contrary  from  the  left  to 
the  right ; and  that  for  no  other  reafon  but  becaufe  he  obferved 
the  pulmonary  artery  in  a foetus  larger  than  the  aorta.  Mr 
Window  endeavours  to  reconcile  thefe  two  opinions,  by  faying 
the  blood  may  pafs  either  way,  and  that  it  is  here  as  it  were 
blended  : his  reafon  is,  that  on  putting  the  heart  in  water,  the 

foramen  ovale  tranfmits  it  any  way.  Mr  Rchault,  profelfor 
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«f  anatomy  at  Turin,  and  formerly  one  of  Mery’s  fcholars, 
itrongly  defends  his  mailer,  and  criticilcs  Mr  Window.  What 
he  principally  builds  on,  is  the  appearance  this  foramen  has  in 
fome  dried  preparations  : This  Mr  Window  will  not  allow  as 
proof.  After  all  I remain  in  the  common  opinion  ; and  that 
for  the  following  reafons  ; Firft,  the  pulmonary  artery  being 
much  larger  lignifies  nothing,  lince  its  coats  are  not  only 
thinner  and  will  Ire  more  eafily  dutended,  but  alfo  the  refin- 
ance to  the  blood  in  the  pulmonary  artery  from  the  collapfed 
lungs  is  greater  than  the  refiftance  to  the  blood  in  the  aorta. 
Secondly,  if  we  Ihould  allow  any -of  thefe  two  uncommon  0- 
pinions,  w'e  fliould  have  the  right  .ventricle  vaftly  more  capa- 
cious  than  the  left : For  if  we  fuppofe  the  foramen  ovale  to  be 
capable  of  tranfinilting  one  third  of  die  whole  mafs  of  blood 
in  any  given  time,  and  the  qanalis  arteriofus  as  much  in  tire 
fame  time,  then  you  will  find,  Unit,  according  to  Mr  Mery,'s 
opinion,  the  whole  mafs  of  blood  being  driven  from  the  right 
ventricle  into  die  pulmonary  artery,  one-third  pafles  by  the 
canalls  arteriofus  into  the  defcending  aorta,  two-thirds  palling 
through  the  Iptigs  apd  returning  into  the  left  auricle  ; one- 
half  of  which  portion,  or  one-third  of  t/ie  whole  mafs,  pafles 
by  the  foramen  ovale  into  the  right  auricle  j and  the  other,  or 
the  Jail  third,  will  be  fcnt  into  the  left  ventricle,  and  thence 
expclled.into  the  aorta  •,  which  third,  with  that  from  the  pul- 
monary artery  by  the  canalls  arteriofus , circulating  through  the 
body,  is  returned  unto  the  right  auricle,  wlxere  meeting  with 
the  odier  third  from  the  foramen  cvaley  with  it  the  w'hoie 
is  fent  into  the  right  ventricle  to  undergo  the  fame  courfe. 
Thus  the  whole  mafs  is  expelled  by  the  right  ventricle,  and 
only  one-third  by  the  left.  If  this  was  the  cafe,  why  is  nor 
the  right  ventricle  three  times  as  large  and  llrong  as  the 
left? 

Then  if,  according  to  Mr  Witiflow’s  fyllem,  die  foramen 
ovale  tranfmits  equal  quantities  from  both  auricles,  diis  conics 
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to  the  fame  as  if  there  was  no  foramen  ovale  at  all  : that  is  to 
fay,  the  whole  mafs  going  from  the  right  auricle  into  the 
right  ventricle  and  pulmonary  artery,  one-third  of  the  whole 
mafs  pafles  into  the  aorta  through  the  canalis  arteriofus  ; the 
other  two-thirds,  palling  through  the  lungs,  return  to  the 
left  auricle  and  ventricle.  Thus  the  right  ventricle  expels  the 
whole  mafs  ; the  left,  only  two-thirds. 

But  if,  according  to  the  common  opinion,  we  fuppofe  the 
foramen  ovale  to  convey  the  blood  from  the  right  to  the  left 
auricle,  then  one-third  pafles  this  way  into  the  left  ventricle  ; 
the  other  two-thirds  are  fent  by  the  right  ventricle  into  the 
pulmonary  artery  : from  whence  one-third  pafles  by  the  canalis 
arteriofus  into  the  aorta  defenders  ; the  other  third  circulates 
through  the  lungs,  and  is  returned  into  the  left  ventricle ; 
where  meeting  with  that  from  the  foramen  ovale , it  is  there- 
with expelled  into  the  aorta,  and  with  the  one-third  tranfmit- 
ted  by  the  canalis  arteriofus  returns  into  the  right  auricle  to 
run  the  fame  courfe  as  before.  Thus  we  conclude,  that  two- 
thirds  are  expelled  by  each  ventricle,  and  the  whole  circulates 
through  the  body  ; and  hence  they  come  to  be  of  nearly 
equal  dimenfions.  In  all  this  calculation  I have  had  no  regard 
to  the  blood  difeharged  from  the  umbilical  veffels : but  the 
greater  quantity  returned  by  the  veins,  than  fent  out  by  the 
arteries,  Hill  argues  for  the  common  opinion. 

The  kidneys  in  the  foetus  are  compofed  of  different  lobes, 
which  ferve  to  give  us  an  idea  of  the  kidneys  being  a congeries 
of  different  glands  ; thefe  lobes  being  kept  contiguous  by  the 
external  membrance,  are  prqfled  by  the  other  vifeera,  till  at 
length  they  unite. 

“VVe  now  come  to  confider  the  creature  as  a ruminant  ani- 
mal. There  are  no  dentes  incifres  in  the  upper  jaw,  but  the 
gums  are  fomewhat  hard,  and  the  tongue  rough.  This  rough- 
nefs  is  occaficned  by  long  {harp  pointed  papilla:  with  which 
the  whole  fubftance  of  it  is  covered.  Thefe  papilla:  are  turned 

towards 


COMPARATIVE  ANATOMY.  3S7 

towards  the  throat  \ To  that  -by  their  means  the  food,  having 
once  got  into  the  mouth,  is  not  eafily  pulled  back.  The  ani- 
mals therefore  fuply  die  defe£t  of  teeth  by  wrapping  their 
tongue  round  a tuft  of  grafs ; and  fo,  prelfing  it  againft  the 
upper  jaw,  keep  it  ftretched,  and  cut  it  with  the  teeth  of  the 
under  jaw  5 then  without  phewing,  throw  it  down  into  die 
cefophagus,  which  in  thefe  creatures  confifts  of  a double  row 
of  fpiral  fibres  decuffating  one  another.  All  animals  which 
ruminate  mull  have  more  ftomachs  than  one  ; fome  have  two, 
fome  three  ; our  prefent  fubject  has  no  lefs  than  four.  The 
food  is  carried  direcSHy  down  into  the  firft,  which  lies  upon 
the  left  fide,  and  is  the  largell  of  all ; it  is  called  ven- 

iriculus,  and  A0'*'*,  by  way  of  eminence.  It  is  what  is  called 
by  the  general  name  of  paunch  by  the  vulgar.  There  are  no 
rugae  upon  its  internal  furface  ; but  inllead  of  thefe  there  are 
a valt  number  of  fmall  blunt-pointed  proceffes,  by  which  the 
whole  has  a general  roughnefs,  and  the  furface  is  extended  to 
feveral  times  the  fize  of  die  paunch  itfelf.  The  food,  by  the 
force  of  its  mufcular  epat,  and  the  liquors  poured  in  here,  is 
fufiiciently  macerated  ; after  which  it  is  forced  up  hence  by  the 
ceipphagus  into  the  mouth,  and  there  it  is  made  very  fmall  by 
mallication  ; this  is  what  is  properly  called  chewing  the  cud , or 
rumination  ; for  which  purpofe  die  dentes  molares  are  exceed- 
ingly well  fitted : for  inllead  of  being  covered  with  a thin 
cruft,  the  enamel  on  them  confifts  of  perpendicular  plates, 
between  which  the  bone  is  bare,  and  conllantly  wearing  falter 
than  the  enamel,  fo  that  the  tooth  remains  good  to  extreme 
old  age  \ and  by  means  of  thefe  teeth  the  rumination  is  car- 
ried on  for  a long  time  without  any  danger  of  fpoiling  them. 
After  rumination,  the  food  is  fent  down  by  the  gullet  into  the 
fecond  ftomach  ; for  the  oefophagus  opens  indifferently  into 
both.  It  ends  exactly  where  the  two  ftomachs  meet ; and 
there  is  a fmooth  gutter  with  riling  edges  which  leads  into  the 
fecond  ftomach,  from  thence  to  the  third,  and  alfo  to  the 
fourth : however,  the  creature  has  a power  to  direct  it  into 
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■^hich  it  will.  Some  tell  us,  that  the  drink  goes  into  the  fe- 
cund ; but  that  might  be  Cafily  determined  by  making  them 
drink  before  flaughter.  The  fecond  ftomach,  which  is  the 
anterior  and  fmaller,  is  called  *t*pvp** reticulum,  honey- 
comb, the  bonnet,  or  ling  s-hood.  It  con  fids  of  a great  number 
of  cells  on  its  internal  furface,'  of  a regular  pentagonal  figure, 
like  to  a honeycomb.  Here  the1  food  is  farther  macerated  ; 
from  which  it  is  protruded  into  the  third,  called  E;o«,c>  or  oma- 
fum , -outgo  the  manyplies,  becaufe  the  internal  furface  rifes  up 
into  a great  many  plicae  or  folds,  and Jlratum  fuper  Jlratum , ac- 
cording to  the  length  of  this  Itomach.  Some  of  thefe  plicae 
are  farther  produced  into  the  ftomach  than  others  ; i.  e.  fil'd 
two  long  ones  on-  each  fide,  and  within  thefe  two  diorter  in’ 
the  middle,  See.  There  are  numberlefs  glandular  grains  like 
millet- feeds  difperfed  on  its-  plicae,  from  which  fome  authors 
cal!  the  domach  the  millet.  From  this  it  pafles  into  the  fourth, 
whofe  names  are  *»»»■/>«'  abomafuYn,  caille,  or  the  red,  which 
is  the  name  it  commonly  has  becaufe  of  its  colour.  This 
much  refembles  the  human  domach,  or  that  of  a dog;  only 
the  inner  folds  or  plicae  are  longer  and  loofer  ; and-  it  may  alfo 
be  obferved,  that  in  all  animals  there  is  only  one  d-igedive  do- 
mach, and  that  has  the  fame  coagulating  power  in  the  foetus 
as  the  fourth  domach  in  this  animal whence  this  might  not 
improperly  be  called  the  only  true  domach.  Caille  fignifies 
curdled;  and  hence  the  French  have  given  that  as  a name  to 
this  fourth  domach,  becaufe  any  milk  that  is  taken  down  by 
young  calves,  is  there  curdled.  It  is  this  fourth  ftomach,  with 
the  milk  curdled  in  it,  that  is  commonly  taken  for  making  run- 
net  ; but  after  the  bile  and  pancreatic  juice  enter,  this  coagu- 
lation is  not  to  be  found,  which  fhews  the  ufe  of  thefe  liquors. 
There  are  other  creatures'  which  ufe  the  fame  food,  that  have 
have  not  fuch  a mechanifm  in  their  digeftive  organs.  Horfes, 
aides',  Sc  c.  have  but  one  ftomach,  where  grafs  is  macerated, 
and  alifjuor  for  their  nouriihment  extracted,  and  the  remain- 
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der  fent  out  by  the  anil's  very  little  altered.  From  tins  diffe- 
rent ftrutture  of  the  ftomach  in  thefe  creatures,  a ruminant 
animal  will  be  ferved  with  one-third  lefs  food  than  another 
of  equal  bulk  : grafters  are  fulficiently  acquainted  with  this. 
The  reafon  is,  that  ruminating  animals  have  many  and  flrong 
digeftive  organs ; all  their  food  is  fully  prepared,  and  almoft 
wholly  converted  into  chyle:  But  a horfe’s  ftomach  is  not  fit- 
ted for  this  fo  that  he  requires  a much  greater  quantity  of 
food  to  extract  the  fame  nourifhment. 

The  guts  of  thefe  creatures  are  of  a conftderable  length  in 
proportion  to  the  bulk  of  the  body  ; and  this  confirms  what 
we  faid  formerly  on  the  fubjedt  of  the  Inteftines  of  a dog, 
viz.  that  the  length  and  capacity  of  the  guts  were  different  in 
different  animals,  according  to  the  nature  of  their  food. 

The  duodenum  is  formed  here  much  the  fame  way  as  in  a 
dog,  and  the  general  intention  kept  in  view  with  regard  to  the 
mixture  of  the  bile  and  pancreatic  lymph.  The  great  guts  here 
hardly  deferve  that  name,  their  diameter  differing  very  little 
from  that  of  the  final!  ones  j but  to  compenfate  this,  they  are 
much  longer  proportionally  than  a dog’s  are,  being  convulu- 
ted  as  the  fmall  guts  are.  The  ctecum  is  very  large  and  long-. 
The  digeflion  of  the  cow,  as  well  as  fome  other  animals,  is 
accompanied  with  a peculiar  kind  of  action  called  rumination 
the  intention  of  which  feems  to  be,  that  the  food  may  be  fuf- 
ficiently  comminuted,  and  thus  more  fully  adfed  upon  by  the 
ftomach : for  it  is  not  obferved  that  a calf  ruminates  as  long 
as  it  is  fed  only  upon  milk,  though  the  adlion  takes  place  as 
foon  as  it  begins  to  eat  folid  food.  But  it  is  to  be  obferved,  that 
as  long  as  a calf  feeds  only  upon  milk,  the  food  defeends  im- 
mediately into  the  fourth  itomach  (which,  as  has  been  already 
mentioned,  feems  only  capable  of  performing  the  operation 
of  digeftion)  without  Hopping  in  any  of  the  iirft  three.  The 
rumination  does  not  take  place  till  after  the  animal  has  eaten 
a coniiderable  quantity  ; after  which  fbe  l;e$  down,  if  fhe  can 
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do  it  conveniently,  and  begins  to  chew  ; though  the  operation 
will  take  place  in  a Handing  pollure,  if  fhe  cannot  lie  down. 

In  this  action  a ball  is  obferved  to  rife  from  the  Itomach  with 
great  velocity,  almofl:  as  if  Ihot  from  a mulket.  This  ball  the 
animal  chews  very  accurately,  and  then  fwallows  it  again,  and 
fo  on  alternately,  till  all  the  food  (he  has  eaten  has  undergone 
this  operation.  This  is  eafily  explained  from  the  ftru&ure  of 
the  oefophagus,  which  has  one  fet  of  fibres  calculated  for 
bringing  up  the  grafs,  and  another  for  taking  it  down  again. 

By  means  of  rumination,  the  cow  extracts  a much  larger 
proportion  of  nourifhment  from  her  food,  than  thofe  animals 
which  do  not  ruminate;  and  hence  fhe  is  contented  with  much 
worfe  fare,  and  fmaller  quantities  of  it,  than  a horfe  ; hence 
alfo  tire  dung  of  cows,  being  much  more  exhaufted  of  its  line 
parts  than  horfe  dung,  proves  much  inferior  to  it  as  a manure. 

The  fpleen  differs  not  much  either  in  figure  or  fituation  from 
that  of  a dog’s  : but  it  is  a little  more  firmly  fixed  to  the  dia- 
phragm, there  not  being  here  fo  much  danger  of  this  vifcus’s 
being  hurt  in  the  flexions  of  the  fpine. 

The  liver  is  not  fplit  into  fo  many  lobes  in  this  creature  as 
either  in  a man  or  dog  ; which  depends  on  the  fmall  motion 
this  creature  enjoys  in  its  fpine,  which  made  fuch  a divifion 
needlefs-  This  alfo  confirms  what  I formerly  advanced  on 
this  head. 

Their  vefica  urinaria  is  of  a pyramidal  lhape.  It  is  very 
large,  and  more  membranaceous ; for  the  urine  of  thefe  crea- 
tures not  being  fo  acrid  as  that  of  carnivorous  animals,  there 
was.  no  fuch  occafion  for  expelling  it  fo  loon. 

The  male  is  provided  with  a lopfe  pendulous  fcrotuin , and 
confequently  with  veficuLe  JnmnaUs.  1 he  female  organs  (.in- 

fer from  thofe  of  a bitch,  mcftly  as  to  the  form  of  the  cornua 
uteri,  which  are  here  contorted  in  form  of  a lnai!.  In  this,  and 
ail  uninarous  animals,  they  contain  only  part  of  the  fecun- 
dates ; but  in  bitches,  and  other  multiparous  animals,  they 
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run  ftraight  up  in  the  abdomen,  and  contain  the  foetus  them- 
felves. 

The  fituation  of  the  heart  is  much  the  fame  with  that  of 
a dog,  only  its  point  is  rather  {harper : In  us,  the  heart 
beating  continually  againft  the  ribs,  and  both  ventricles  going 
equally  far  down  to  the  conftitution  of  the  apex,  it  is  very  ob- 
tufe  ; but  here  the  apex  is  made  up  only  of  the  left  ventricle, 
fo  is  more  acute. 

The  aorta  in  this  creature  is  juftlv  divided  into  afcenditig  and 
defeending , though  this  divifion  is  ill-founded  either  in  a dog 
or  man  ; and  it  has  certainly  been  from  this  fubjedl  that  the 
older  anatomifts  took  their  deferiptions  when  they  made  this 
divifion  ; for  here  the  aorta  divides  into  two,  the  afeending 
and  defeending* 


l 

Of  FOWLS  in  general. 


r pHE  next  clafs  of  animals  we  come  to  confider  are  of  the 
-*■  feathered  kind  ; which  are  divided  into  the  granivorous 
and  carnivorous.  But  before  we  go  on  to  confider  the  fpeciali- 
ties  in  the  vifeera  of  each  kind,  we  mull  obferve  what  both 
fpecies  agree  in. 

Fowls  have  a particular  covering  of  feathers  different  from 
all  other  creatures,  but  exa&ly  well  fuited  to  their  manner  of 
life-,  for  it  not  only  protects  them  from  the  injuries  of  the 
weather,  but  ferves  them  in  their  progreflion  through  that  thin 
aerial  dement  in  which  they  are  for  the  mod  part  employed  ; 
and  as  fome  fowls  live  much  in  the  water,  their  feathers  be- 
ing continually  befmeared  with  an  oily  liquor,  keeps  the  water 
from  foaking  into  their  (kins,  and  fo  prevents  the  bad  effects 
which  it  would  infallibly  otherwife  produce. 


Fowls 
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Fowls  have  the  flrongeft  mufcles  of  their  whole  body  it- 
ferted  into  their  wings  ; whence  by  the  way  we  may  obferv.c, 
that  it  is  altogether  impoflible  for  man  to  buoy  himfelf  up  into 
the  air  like  birds,  even  though  he  had  proper  machines  in 
place  of  ,wings,  unlefs  he  were  likewife  provided  with  mufcles 
flrong  .enough  for  moving  them,  which  he  has  not.  In  the 
.next  place,  their  wings  are  not  placed  in  the  middle  of  their 
bodies  , but  a good  deal  further  forwards ; whence  it  would 
*t  firft  view  appear,  that  their  heads  would  be  erect,  and  their 
pofterior  parts  moft  depending  when  raifed  in  the  air  : but 
by  ft  retching  out  their  heads,  which  act  upon  the  lever  of  a 
long  neck,  they  alter  their  centre  of  gravity  conliderably  ; and 
alfo  by  filling  the  facs  or  bladders  in  the  infide  of  their  abd<?- 
men  with  air,  and  expanding  their  tail,  they  come  to  make  the 
pofterior  part  of  their  bodies  confiderably  higher ; and  thus 
they  fly  with  their  bodies  nearly  in  an  horizontal  fituation. 
Hence  we  find,  that  if  their  necks  are  kept  from  being  ftretch- 
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ed  out,  or  if  you  cut  away  their  tails,  they  become  incapable 
of  flying  any  confiderable  way.  The  largenels  of  the  wings 
in  different  fowls  varies  according  to  the  occafions  of  the 
creature.  Thus  birds  of  prey,  who  muff  fly  a confiderable 
way  to  provkle  their  food,  have  large  flrong  -wings ; whereas 
domeftic  birds,  who  find  their  nouriihment  almoft  every  where, 
have  very  fhort  and  but  fmall  wings.  Their  tail  is  of  ule  in 
aflifting  to  raile  them  in  the  air  ; though  the  chief  purpofe  of 
it  is  to  ferve  as  a rudder  in  guiding  their  flight,  whilft  they  ufc 
their  wings  as  we  do  oars  in  putting  forward  a boat,  ihe 
beft  account  of  this  manner  of  progrelfion  of  fowls  is  given  by 
Alfonfus  Borellus,  in  his  treatife  De  Motu  Animalium ; and 
in  the  Religious  P hilofopbev  wc  have  Borelli’s  doclrine  ft rippctl 
in  fome  meafurc  of  its  mathematical  form.  The  pofterior  extre- 
mities are  fituated  fo  far  back,  as  to  make  us  at  firft  think  they 
would  be  in  continual  hazard  of  falling  down  forwards  when 
they  walk : but  this  is  prevented  by  their  holding  up  their 
' kead^ 
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heads  and  necks,  fo  as  to  make  the  centre  of  gravity  fall  upofl 
the  feet ; and  when  they  have  occafion  for  climbing  up  a fteep 
place,  they  ftretch  out  their  heads  and  necks  forward,  efpe- 
cially  if  they  are  flaort  legged,  the  better  to  preferve  properly 
the  balance  of  the  body.  Thus  we  may  obferve  a goofe  en- 
tering a barn-door,  where  generally  there  is  an  afcending  ftcp, 
to  ftretch  out  its  neck,  which  before  was  railed,  and  incline 
its  bpdy  forwards.  This  is  laughed  at  by  the  common  peo- 
ple, who  afcribe  it  to  a piece  of  folly  in  the  goofe,  as  if  afraid 
of  knocking  its  head  againft  the  top  of  the  door. 

Carnivorous  animals  are  provided  with  ftrong  crooked  claws 
for  catching  their  prey : water-fowls  ufe  them  for  fwim- 
ing  ; and  principally  for  this  purpofe,  have  a ftrong  firm  mem- 
brane interpofed  between  the  toes.  There  is  a beautiful  me- 
chanifm  to  be  obferved  in  the  toes  of  fowls,  which  is  of  con- 
fiderable  ufe  to  them.  For  their  toes  are  naturally  drawn  to- 
gether, or  bent,  when  the  foot  is  bent : this  is  owing  to  the 
(hortnefs  of  the  tendons  of  the  toes,  that  pafs  over  them* 
which  is  analogous  to  our  heel : and  that  the  toes  are  fet  in 

o 

the  circumference  of  a circle,  as  our  fingers  are : Hence, 
when  the  foot  is  bent,  the  tendons  mult  confequently  be 
much  ftretched ; and,  fince  they  are  inferted  into  the  toes, 
muft  of  neceflity  bend  them  when  the  foot  is  bent  •,  and 
when  the  foot  is  extended,  tire  flexors  of  the  toes  are  again 
relaxed,  and  the  toes  therefore  expanded.  This  is  alfoof  great 
ufe  to  different  kinds  of  fowls  : thus  the  hawk  defeending  with 
his  legs  and  feet  extended,  fpreads  his  talons  over  his  prey : 
and  the  weight  of  his  body  bending  his  feet,  the  toes  are  con- 
tracted, and  the  prey  is  feized  by  the  talons.  This  is  alfo  of 
great  ufe  to  water  fowls : for  had  there  been  no  fuch  contri- 
vance as  this,  they  muft  have  loft  as  much  way  w'hen  they 
pulled  their  legs,  in  as  they  had  gained  by  the  former  ftroke ; 
but,  as  the  parts  are  now  framed,  whenever  the  creature 
draws  in  its  foot,  the  toes  are  at  the  fame  time  bent  and 

Vol.  III.  D d d contra&cd 


394 


COMPARATIVE  ANATOMY. 


contracted  into  lefs  fpace,  fo  that  the  refiftance  made  agalnft 
the  water  is  not  near  fo  great  as  before : on  the  contrary, 
when  they  ftretch  their  foot,  their  toes  are  extended,  the 
membrane  between  them  expanded,  and  confequently  a great- 
er refiftance  made  to  the  water.  Again,  fuch  fowls  as  live 
moftly  in  the  air,  or  have  occafion  to  fuftain  themfelves  on 
branches  of  trees  in  windy  weather,  and  even  in  the  night- 
time when  afieep,  while  all  their  mufcles  are  fuppofed  to  be 
in  a ftate  of  relaxation;  fuch,  I fay,  have  no  more  to  do  but 
lean  down  the  weight  of  their  bodies,  and  their  toes  continue 
bent  without  any  mufcles  being  in  aCtion  ; and  whenever 
they  would  difentangle  themfelves,  they  raife  up  their  bo- 
dies, by  which  their  foot,  and  confequently  their  toes  are  ex- 
tended. 

The  roftrum,  bill,  or  beak  of  fowls,  is  compofed  of  two 
mandibulse,  and,  as  in  quadrupeds,  the  upper  one  has  na 
motion  but  what  it  pofTefles  in  common  with  the  head.  But 
parrots  are  an  exception  to  this  rule ; for  they  can  move  the 
upper  mandible  at  pleafure  : this  is  exceedingly  convenient,  a? 
it  enables  them  to  lay  hold  of  whatever  comes  in  their  way* 
Carnivorous  fowls  have  their  beaks  long,  {harp,  and  crooked ; 
domeflic  fowls,  fuch  as  the  hen  kind,  &c.  have  ftrong  fhort 
beaks,  commodioufly  fitted  to  dig  up  and  break  their  food ; 
the  water-fowls,  again,  have  long,  or  very  broad  fcoop-like 
beaks,  which  is  mofl  convenient  for  them.  The  fternum  of 
fowls  is  much  larger  proportionally  than  the  human,  and  has 
a ridge  rifing  in  its  middle  for  the  more  commodious  origin  of 
the  mufcles  that  move  the  wings.  It  is  alfo  lefs  moveable  than 
ours  ; for  had  it  been  very  moveable,  a great  deal  of  the  force 
employed  for  moving  the  wings  would  at  every  contraction  of 
the  mufcles  have  been  loft,  or  elfe  fome  other  mufeles  mu  ft 
Have  come  in  play  to  keep  the  fternum  firm ; but  this  addi- 
tional weight  would  have  been  inconvenient  for  their  pro- 
gveflion- 
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What  other  things  are  mod  remarkable  in  the  ftru&ure  of 
the  fever al  vifcera,  we  fhall  confider  in  that  common  domef- 
tic  animal  the  cock  or  hen  ; and  aftewards  obferve  the  diffe- 
rence of  their  vifcera  chylopoietica  from  a carnivorous  fowl. 

I 

The  Anatomy  of  a COCK. 

npHOUGH  this  kind  of  birds  lives  upon  food  fonl'ewhat  fi- 
milar  to  that  of  man,  yet  as  they  have  no  teeth  to  fepa- 
rate  or  break  down  this  food,  we  would  expert  to  find  fome- 
think  to  compenfate  the  want  of  teeth,  fomething  remark- 
able in  the  organs  of  digeftion  ; we  fhall  therefore  begin  with 
thefe  parts. 

The  cefophagus  of  this  creature  runs  down  its  neck,  fome- 
what  inclined  to  the  right  fide  •,  and  terminates  in  a large 
membranous  fac,  which  h the  ingluvies  or  crop,  where  the 
food  is  macerated  and  diffolved  by  a liquor  feparated  by 
the  glands,  which  are  eafily  obferved  every  where  on  the  in- 
ternal furface  of  this  bag.  The  effect  of  this  maceration  may 
"be  very  well  obferved  in  pigeons,  who  are  fometimes  in  dan- 
ger of  being  fuffocated  by  the  peafe,  &c.  they  feed  upon, 
fwelling  to  fuch  an  immenfe  bulk  in  their  ingluvies,  that  they 
can  neither  get  upwards  nor  downwards:  If  it  be  a favourite 

fowl,  it  might  be  preferved  by  opening  the  fac,  taking  out 
the  peafe,  and  fewing  up  the  wound. 

The  food  getting  out  of  this  fac,  g9es  down  by  the  remain- 
ing part  of  the  oefophagus  into  the  ventriculus  fuccenturiatus, 
or  infundibulum  Peyeri , which  feems  to  be  a continuation  of 
the  gullet : it  has  feveral  glands,  for  feparating  a liquor  to  di- 
lute the  food  (till  more  before  it  comes  into  the  true  ftomach 
or  gizzard,  ventriculus  callofus.  The  gizzard  confifts  of  two 
very  flrong  mufcles  covered  externally  with  a tendinous  apo- 
fleurofis,  and  lined  on  the  infide  by  a very  thick  firm  mem- 
brane, which  we  evidently  difcovcr  to  be  a production  of  the 
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cuticula.  This  might  have  been  proved  in  fome  meafure 
a priori , from  obferving,  that  this  membrane,  which  in 
chicks  is  only  a thin  flight  pellicle,  by  degrees  turns  thicker 
and  flronger  the  more  attrition  it  fuffers  : but  there  is  no  o- 
ther  animai-fubftance,  fo  far  as  we  know,  which  grows  more 
hard  and  thick  by  being  fubjeOed  to  attrition,  except  the  cu- 
ticula— Hence  may  be  drawn  fome  kind  of  proof  of  what  I 
have  fometimes  affirmed  concerning  the  tunica  villofa  of  the 
ftomach  and  inteftines  in  the  human  body,  viz.  that  it  was  in 
part  a continuation  of  the  epidermis ; nay,  all  the  hollow 
parts  of  the  body,  even  arteries,  veins,  & c.  feem  to  be  lined 
with  a produdKon  of  this  membrane,  or  one  analogous  to  it. 
The  ufe  of  the  internal  coat  of  the  ftomach  of  fowls  is  to  de- 
fend the  more  tender  parts  of  that  vifcus  from  the  hard  grains 
and  little  ftones  thefe  creatures  fwallow.  The  ufe  of  the  giz- 
zard is  to  compenfate  for  the  want  of  teeth ; and  it  is  well 
fitted  for  this  purpofe  from  the  great  ftrength  it  pofleffes. 

The  digeftion  of  thefe  animals  is  performed  merely  by  at- 
trition, as  is  evinced  by  many  experiments;  and  it  is  further 
affifted  by  the  hard  bodies  they  fwallow.  We  fee  them  daily 
take  down  confiderable  numbers  of  the  moft  folid  little  rugged 
flints  they  find  ; and  thefe  can  ferve  for  no  other  purpofe  than 
to  help  the  trituration  of  their  aliments  *.  After  thefe  pebbles, 
by  becoming  fmooth,  are  unfit  for  this  office,  they  are  thrown 
up  by  the  mouth.  Hence  fowls  that  are  long  confined,  though 

ever 

=*  Spalanzani  lias  found,  that  pebbles  are  not  at  all  needfary  to  the 
trituration  of  the  food  of  theft  animals.  He  does  not,  however  deny, 
that  when  put  in  motion  by  the  gaftric  mufcle.s,  they  are  capable  of 
producing  fome  effedt  on  the  contents  of  the  flomach;  but  is  inclined 
to  believe,  that  they  are  not  fought  tor  and  felcdted  by  de(ign,as  ma- 
ny fuppofe,  but  becaufe  they  fiequently  happen  to  be  mixed  with  the 
food.  See  Diffcrtatiohs  relative  to  the  natural  hiitory  of  animals  and 
vegetables. 
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«ver  fo  well  fed,  turn  lean  for  want  of  thefe  Hones  to  help 
their  digeltion.  But  this  was  put  beyond  all  difpute  by  Mr 
Tauvry,  who  gave  a piece  of  metal  to  an  oftrich,  convex 
on  one  fide,  and  concave  on  the  other,  but  carved  on  both  ; 
and  opening  the  creature’s  body  fome  time  after,  it  was  found, 
that  the  carving  on  the  convex  fide  was  all  obliterated,  while 
the  engraved  character  remained  the  fame  as  before  on  the 
concave  fide,  which  was  not  fubjefted  to  the  ftomach’ s pref- 
fure  : this  circumftance  could  not  have  happened  had  digef- 
tion  'been  performed  by  a menftruum,  or  any  other  way  what- 
foever  ; but  may  be  eafily  folved  by  allowing  a fimple  mecha- 
nical preffure  to  take  place.  We  are,  however,  by  no  means 
to  conclude  from  this,  as  fome  have  too  ralhly  done,  that  in 
the  human  body  digeftion  is  performed  by  fimple  attrition*,  o- 
therwife  we  may,  with  equal  ftrength  of  reafon,  by  as  good 
arguments  drawn  from  what  is  obferved  in  fifhes,  prove  that 
the  aliments  are  diflolved  in  our  ftomachs  by  the  ablion  of  a 
menftruum.  But  this  method  of  reafoning  is  very  faulty;  nor 
can  it  ever  bring  us  to  the  true  folution  of  any  philofophical  or 
medical  problem.  It  is  very  plain,  fince  the  ftru&ure  of  the 
parts  of  the  human  ftomach  are  fo  very  different  from  that  of 
this  creature,  that  it  is  foolifh  and  unreafonable  to  imagine 
both  of  them  capable  of  producing  the  fame  effebls.  At  each 
end  of  the  ftomach,  there  are  as  it  were  two  particular  facs  of 
a different  texture  from  the  reft  of  the  ftomach,  not  confifting 
of  ftrong  mnfcular  fibres ; they  feem  to  be  receptacles  for  the 
ftones,  (efpecially  at  the  end  which  is  fartheft  from  the  ori- 
fice), while  the  digefted  aliment  is  protruded  into  the  intef- 
tines. 

The  duodenum  begins  near  the  fame  place  at  which  the 
ccfophagus  enters  ; yet  notwithftanding  the  vicinity  of  thefe 
two  tubes,  the  aliments  are  in  no  danger  of  getting  out 
before  they  are  perfeftly  digefted,  by  reafon  of  a protuberance, 
ijr  feptum  medium,  between  the  prifices ; and  in  th,ofe  creatures 
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who  have  fuch  a ftrong  mufcular  ftomach,  it  is  a matter  of 
great  indifference  whether  the  entry  of  the  cefophagus  or  pylo- 
rus be  higheft,  provided  that  the  entry  from  the  cefophagus 
does  not  allow  the  food  to  regurgitate,  fmee  the  force  of  the 
ftomach  can  eafily  protrude  it  towards  the  duodenum.  This 
gut  is  moftly  in  the  right  fide,  and  hangs  pendulous  in  their 
abdomen,  having  its  two  extremities  fixed  to  the  liver.  The 
duttus  choledechns  enters  near  its  termination,  where  it  mounts 
up  again  to  be  fixed  to  the  liver ; and  left,  by  the  contradfion 
of  the  inteftines,  the  bile  fhould  pafs  over  without  being  inti- 
mately blended  with  the  chyle,  that  du£t  enters  downwards, 
contrary  to  the  courfe  of  the  food,  and  contrary  to  what  is 
obferved  in  any  of  the  animals  we  have  yet  mentioned.  But 
ftill  the  gen'eval  intention  is  kept  in  view,  in  allowing  thefe 
juices  the  faireft  chance  of  being  intimately  blended  with  the 
food. 

The  fmall  guts  are  proportionally  longer  than  thofe  of  carni- 
vorous birds,  for  the  general  caufe  already  affigned.  At  the 
end  of  the  ilium  they  have  two  large  vitejlina  caca , one  on  each 
tide,  four  or  five  inches  long,  coming  off  from  the  fide  of  the 
rectum,  and  afeending ; and  we  find  them  containing  part  of 
the  food  : Thefe  ferve  as  refervoirs  to  the  faeces ; which,  after 
fome  remora,  there  regurgitate  into  what  foon  becomes  the 
re&um  ; which,  together  with  the  excretorijes  of  urine  and  or- 
gans of  generation,  empties  itfelf  into  the  common  cloaca. 
The  fmall  inteftines  are  connected  by  a long  loofe  mefen- 
tery,  which  has  little  or  no  fat  accompanying  the  blood  veffelsj 
there  being  no  hazard  of  the  blood’s  being  ftopped.  Th epau-r 
creas  in  the  creature  lies  between  the  two  folds  of  the  duode- 
num, and  fends  two  or  three  dudfs  into  this  gut  near  the 
biliary  dudf. 

The  fpleen  is  here  of  a round  globular  figure,  fituated  be* 
tween  the  liver  and  ftomach;  and  between  thefe  and  theback- 
{jcmje  it  enjoys  the  fame  properties  as  in  other  animals,  viz. 

large 
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iarge  blood-veflels,  &c.  All  its  blood  is  fent  into  tire  vend 
portarum , and  has  a perpetual  conquaffation.  It  has  no  excre- 
tory, as  far  as  we  know.  Their  liver  is  divided  into  two  e- 
qual  lobes  by  a pellucid  membrane,  running  according  to  the 
length  of  their  body  : and  hence  we  may  obferve,  that  it  i» 
not  proper  to  that  bowel  to  lie  on  the  right  fide  ; which  is  (bill 
more  confirmed  by  what  we  obferve  in  fifhes,  where  the  great- 
ell  part  of  it  lies  in  the  left  fide. 

The  lhape  of  their  gall-bladder  is  not  much  different  from 
fhat  of  quadrupeds  •,  but  is  thought  to  be  longer  in  proportion 
to  the  fize  of  the  animal,  and  is  farther  removed  from  the  liver. 

The  principal  difference  to  be  remarked  in  the  heart , is  the 
want  of  the  valvuLe  tricufpidesy  and  their  place  being  fupplied 
by  one  flefhy  flap. 

The  lungs  are  not  loofe  within  the  cavity  of  the  thorax,  but 
fixed  to  the  bone  all  the  way  •,  neither  are  they  divided  into 
lobes,  as  in  thofe  animals  that  have  a large  motion  in  their 
fpine.  They  are  two  red  fpongy  bodies,  covered  with  a mem- 
brane that  is  pervious,  and  which  communicates  with  the 
large  veficles  or  air-bags  that  are  difperfed  over  their  whole 
abdomen;  which  veficles  ferve  two  very  confiderable  ufes. 
The  one  is  to  render  their  bodies  fpecifically  light,  when  they 
have  a mind  to  afcend  and  buoy  themfelves  up  when  flying,  by 
diftending  their  lungs  with  air,  and  alfo  llraiten  their  trachea 
erteria,  and  fo  retain  the  air.  Secondly,  they  fupply  the  place 
of  a mufcular  diaphragm  and  ftrong  abdominal  mufcles  ; pro- 
ducing the  fame  efFefts  on  the  feveral  contained  vifcera,  as 
thefe  mufcles  would  have  done,  without  the  incoveniency  of 
their  additional  weight : and  conducing  as  much  to  the  exclu- 
fion  of  the  egg  and  fxces. 

When  we  examine  the  upper  eud  of  the  trachea , we  obferve 
a ritna  glottidis  with  mufcular  fides,  which  may  aft  in  prevent- 
ing the  food  or  drink  from  palfing  into  the  lungs  ; for  there  is 
sm>  epiglottis y as  in  man  and  quadruped*. 

The 
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The  trachea  arteria , hear  where  it  divides,  is  very  much 
contra£led  ; and  their  voice  is  principally  owing  to  this  coarc- 
tation. If  you  liften  attentively  to  a cock  crowing,  you  will 
be  fenfible  that  the  noife  does  not  proceed  from  the  throat, 
but  deeper  *,  nay,  this  very  pipe,  when  taken  out  of  the  body, 
and  cut  off  a little  after  its  divifion,  and  blown  into,  will 
make  a fqueaking  noife,  fomething  like  the  voice  of  thefc  crea- 
tures. On  each  fide,  a little  higher  than  this  contra£lion, 
there  is  a mufcle  arifing  from  their  flernum,  which  dilates  the 
trachea.  The  cartilages,  of  which  the  pipe  is  compofed  in 
this  animal,  go  quite  round  it ; whereas  in  men  and  quadru- 
peds they  are  difcontinued  for  about  one  fourth  on  the  back- 
part,  and  the  intermediate  fpace  is  filled  up  by  a membrane* 
Neither  is  the  trachea  fo  firmly  attached  to  their  vertebrse  as 
in  the  other  creatures  we  have  examined.  This  flru£ture  we 
fhall  find  of  great  fervice  to  them,  if  we  confider,  that,  had  the 
fame  flru£lure  obtained  in  them  as  in  us,  their  breath  would 
have  been  in  hazard  of  being  flopped  at  every  flexion  or  twill- 
ing in  their  neck,  which  they  are  frequently  obliged  to.  This 
we  may  be  fenfible  of  by  bending  our  necks  confiderably  on 
one  fide,  upon  which  we  fhall  find  a great  flraitnefs  and~'diffi- 
culty  of  breathing ; whereas  their  trachea  is  better  fitted  for 
following  the  flexions  of  the  neck  by  its  loofe  connexion  to 
the  vertebrse. 

In  place  of  a mufcular  diaphragm , this  creature  has  nothing 
but  a thin  membrane  connected  to  the  pericardium,  which  fe- 
parates  the  thorax  and  abdomen.  But  befides  this,  the  whole 
abdomen  and  thorax  are  divided  by  a longitudinal  membrane  or 
7 nediajlinum  connected  to  the  lungs,  pericardium,  liver,  flomach, 
and  to  the  fat  lying  over  their  flomach  and  guts,  which  is  ana- 
logous to  an  omentum , and  fupplies  its  place. 

The  lymphatic  fyflem  in  birds  confifls,  as  in  man,  of  lafleal 
and  lymphatic  veffels,  with  the  thoracic  du£l. 
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rPhe  la&eals  indeed,  in  the  ftridlctfifenfe  are  the  lymphatics 
of  the  inteftines ; and,  like  the  other  lymphatics,  carry  only  a 
tranfparent  lymph ; and  inftead  of  one  thoracic  dudl,  there 
are  two,  which  go  to  the  jugular  veins.  In  thefe  circum- 
flances,  it  would  feem  that  birds  differ  from  the  human  fubjecf, 
fo  far  at  leaft  as  we  may  judge  from  the  difledKon  of  a goofc , 
the  common  fubjedf  of  this  inquiry,  and  from  which  the  fol- 
lowing defcription  is  taken. 

The  ladteals  run  from  the  inteftines  upon  the  mefenteric 
veffels:  thofe  of  the  duodenum  pafs  by  .the  fide  of  the  pan- 
creas ; afterward  they  get  up  the  caeliac  artery,  of  which  the 
fuperior  mefenteric  is  a branch.  Here  they  are  joined  by  the 
lymphatics  of  the  liver,  and  then  they  form  a plexus  which 
furrounds  the  caeliac  artery.  Here  alfo  they  receive  a lym- 
phatic from  the  gizzard,  and  foon  after  another  from  the 
lower  part  of  the  oefophagus.  At  the  root  of  the  cseliac  artery 
they  are  joined  by  the  lymphatics  from  the  glandulse  renales, 
and  near  the  fame  part  by  the  lacleals  from  the  other  fmall 
inteftines,  which  veffels  accompany  the  lower  mefenteric 
artery  ; but,  before  they  join  thofe  from  the  duodenum,  they 
receive  from  the  reefum  a lymphatic,  which  runs  from  the 
blood-veffels  of  that  gut.  Into  this  lymphatic  fome  fmall 
veffels  from  the  kidneys  feem  to  enter  at  the  root  of  the 
cseliac  artery.  The  lymphatics  of  the  lower  extremities 
probably  join  thofe  from  the  inteftines.  At  the  root  of  the 
cseliac  artery  and  contiguous  part  of  the  aorta,  a net-work  is 
formed  by  the  veffels  above  deferibed.  From  this  net-work 
arife  two  thoracic  dudbs,  of  which  one  lies  on  each  fide  of* 
the  fpine,  and  runs  obliquely  over  the  lungs  to  the  jugular 
vein,  into  the  infide  of  which  it  terminates,  nearly  oppofite  to 
the  angle  formed  by  the  jugular  and  fubclavian  vein.  TKe 
thoracic  dudt  of  the  left  fide  is  joined  by  a large  lymphatic, 
which  runs  upon  the  oefophagus.  The  thoracic  dudts  are 
joined  by  the  lymphatics  of  the  neck,  and  probably  by  thofe  of 
Vol.  III.  E e e the 
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of  the  wings  where  they  open  into  the  jugular  veins.  The:' 
lymphatics  of  the  neck  generally  confift  of  two  large 
branches,  on  each  fide  of  the  neck,  accompanying  the  blood- 
veflels ; and  thefe  two  branches  join  near  the  lower  part  of 
the  neck,  and  form  a trunk  which  runs  clofe  to  the  jugular 
vein,  and  opens  into  a lymphatic  gland ; from  the  oppofite 
fide  of  this  gland  a lymphatic  comes  out,  which  ends  in  the 
jugular  vein. 

On  the  left  fide,  the  whole  of  this  lymphatic  joins  the 
thoracic  du£l  of  the  fame  fide : but,  on  the  right  fide, 
part  of  it  goes  into  the  infide  of  the  jugular  vein  a little  above 
the  angle  5 whilfl  another  joins  the  thoracic  duff,  and  with 
that  dudb  forms  a common  trunk,  which  opens  into  the  in- 
fide  of  the  jugular  vein,  a little' below  the  angle  which  that 
vein  makes  with  the  fubclavian.  This  fyftem  in  birds  differs 
moft  from  that  of  quadrupeds,  in  the  chyle  being  tranfparent 
and  colourlefs,  and  in  there  being  no  vifiblc  lymphatic  glands, 
neither  in  the  courfe  of  the  lacdeals,  nor  in  that  of  the  lym- 
pahtics  of  the  abdomen,  nor  near  the  thoracic  du£!s. 

The  kidneys  lie  in  the  hollow  excavated  in  the  fide  of  the 
back-bone,  from  which  there  is  fent  out  a bluifli-coloured  canal 
running  along  by  the  fide  of  the  vas  deferens,  and  terminating 
directly  into  the  common  cloaca.  This  is  the  ureter , which 
opens  by  a peculiar  aperture  of  its  own*  and  not  at  the  penis. 
Fowls  having  no  veftca  urinaria , fome  authors  thought  that  they 
never  pafled  any  urine,  but  that  it  went  to  the  nourifhment  of 
the  feathers  : but  this  is  falfe  ; for  that  whitifh  fubftance  cover- 
ing their  greenifh  faeces,  and  which  turns  afterwards  chalky, 
is  their  urine.  Let  us  next  confider  the  organs  of  generation 
of  both  fexes  and  fifft  thofe  of  the  male. 

The  teficles  are  fituated  one  on  each  fide  of  the  back-bone ; 
and  are  proportionally  very  large  to  the  creature’s  bulk.  From 
thefe  run  out  the  vafa  feminifera  •,  at  firft  ftraight ; but  after 
they  fecede  farther  from  the  body  of  the  teflicle  they  ac- 
quire 
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^uirc  an  undulated  or  convoluted  form,  as  the  epididy- 
mis in  man.  Thefe  convolutions  partly  fuppy  the  want  of 
sjeftcuU feminales:  They  terminate  in  the  penis,  of  which  the 
cock  has  two,  one  on  each  fide  of  the  common  cloaca  point- 
ing directly  outwards.  They  open  at  a diftance  from  each 
-other,  and  are  very  fmall  and  fhort ; whence  they  have  efcap- 
ed  the  notice  of  anatomifts,  who  have  often  denied  their  exis- 
tence. In  birds  there  is  no  proftate  gland.  This  is  what  is 
chiefly  remarkable,  in  the  organs  of  that  male. 

The  racemus  vitellorum , being  analogus  to  the  ovaria  in  the 
human  fubje£t,.  are  attached  by  a proper  membrane  to  the 
back-bone.  This  is  very  fine  and  thin,  and  continued  down 
to  the  uterus.  Its  orifice  is  averfe  with  refpecl  to  the  ovaria  ; 
yet  notwithfianding,  by  the  force  of  the  orgcifmus  vencreus>  it 
turns  round  and  grafps  the  vitellus , which  in  its  paflage  through 
this  du£t  called  the  infundibulum , receives  a thick  gelatinous 
liquor  fecreted  by  certain  glands.  This,  with  what  it  receives 
in  the  uterus,  compofes  the  white  of  the  egg.  By  this  tube 
then  it  is  carried  into  the  uterus.  The  (hell  is  lined  with  a 
membrane  j and  in  the  large  end  there  is  a bag  full  of  air, 
from  which  there  is  no  outlet. 

The  uterus  is  a large  bag,  placed  at -the  end  of  the  infundi- 
bulum, full  of  wrinkles  on  its  infide ; here  the  egg  is  completed, 
receiving  its  laft  involucrum,  and  is  at  laft  puflied  out  at  an  o- 
pening  on  the  fide  of  the  common  cloaca.  From  the  teftes  in 
the  male  being  ,fo  very  large  in  proportion  to  the  body  of  the 
creature,  there  mull  neceflarily  be  a great  quantity  of  fernen 
fecerned  ; hence  the  animal  is  falacious,  and  becomes  capable 
of  impregnating  many  females.  The  want  of  the  vsfculz fe- 
minales  is  infome  meafure  fupplied  by  the  convolutions  of  die 
vafa  deferentia , and  by  the  fmall  difiance  between  the  fecerning 
and  excretory  organs.  The  two  penes  contribute  alfo  very 
,zauch  to  their  Ihort  coition  ; at  which  time  the  opening  of  the 
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uterus  into  the  cloaca  is  very  much  dilated,  that  the  effect  of 
the  femen  on  the  vitteli  may  be  greater. 

A hen  will  of  herfelf  indeed  lay  eggs ; but  thefe  are  not 
impregnated,  and  yet  they  appear  entirely  complete. 

I come  now  to  confider  the  nutrition  of  the  foetufes  of  ovi- 

. 

parous  animals,  and  fhall  give  a fhort  hiftory  of  an  egg,  and  of 
the  changes  brought  on  it  by  incubation.  To  fave  the  perpe- 
tual repetition  of  my  being  allured  of  the  truth  of  each  fa&  by 
repeated  obfervations,  I have  to  obferve  once  for  all,  that  un- 
lefs  where  I exprefsly  confefs  I had  no  opportunity,  or  negle£t- 
cd  to  examine  them,  I confider  myfelf  obliged  to  give  occular 
demon  flration  of  what  I affert. 

1.  The  fliell  of  an  egg  becomes  more  brittle  by  being  expof- 
cd  to  a dry  heat. 

2.  The  fliell  is  lined  every-where  with  a very  thin,  but  l'ome- 
what  tough,  membrane  ; which,  dividing  at  or  very  near  to 
the  obtufe  end  of  the  egg,  forms  a fmall  bag,  where  air  only 
is  contained. 

3.  In  anew-laid  egg,  this  folliculus  appears  very  little,  but 
becomes  larger  when  the  egg  is  kept. 

4.  The  albumen,  or  white  of  an  egg,  is  contained  in  concen- 
trical  membranes,  but  is  not  all  of  the  fame  confidence : for 
the  exterior  part  of  it  is  thin,  and  dilfufes  itfelf  almoft  like  wa- 
ter when  the  membranes  are  broken  •,  whereas  its  anterior  part 
is  more  vifcous. 

5.  The  white  of  an  egg  can  make  its  way  through  die  fhell, 
as  appears  from  its  wafting  by  keeping,  efpecially  if  it  expofed 
to  gentle  heat. 

6.  The  globular  vitellus  or  yolk  would  feem  to  be  no  other 
than  a liquor  inclofed  in  a membrane  •,  becaufe,  whenever  the 
membrane  is  broke,  it  runs  all  out  •,  and  is  fpecifically  heavier 
than  the  white. 

7.  The  chalazac  are  two  white  fpongy  bodies,  rifing  very 
fmall  from  the  oppofite  fides  of  the  membrane  of  the  yolk,  but 

gradually 


COMPARATIVE  ANATOMY. 


405 

gradually  become  larger  as  they  are  dretched  out  from  it  in 
an  oblique  direction  with  regard  to  the  two  ends  of  the  egg. 

8.  If  we  compare  the  chalazas  to  the  extremities  of  an  axis 
palling  through  the  fpherical  vitellus,  this  fphere  will  be  com- 
pofed  of  two  unequal  portions,  its  axis  not  palling  through  its 
centre  ; confequently,  fince  it  is  heavier  than  the  white,  its 
fmaller  portion  mult  always  be  uppermoft  in  all  pofitions  of 
the  egg. 

9.  The  yellowilh-white  round  fpot,  called  cicatricula , is 
placed  on  the  middle  of  the  fmaller  portion  of  the  yolk  ; and 
therefore  mud  (by  § 8.)  always  appear  on  the  fuperior  part  of 
the  vitellus. 

xo.  The  cicatricula  feems  to  be  compofed  of  feveral  circles 
of  different  colours ; and,  in  a fecundated  egg,  contains  the 
embryo  or  chick.  See  Malpighi  *. 

11.  Eggs,  whofe  obtufe  ends  are  all  rubbed  over  with  lin- 
feed-oil,  or  fuch  other  fubdances  as  block  up  fmall  pores,  are 
as  fit  for  bringing  forth  chickens,  when  incubated  by  a hen,  as 
other  eggs  are. 

I did  not  make  the  experiment ; but  can  give  a voucher, 
whofe  fcrupulous  candour,  with  fmcerc  good  wilhes  and  en- 
deavours for  the  improvement  of  phyfic  in  this  place,  num- 
bers mud  be  acquainted  with : I mean  my  father ; who  be- 
fmeared  eighteen  eggs  in  the  manner  mentioned  •,  then  having 
put  a mark  on  them,  he  fet  them,  with  the  like  number  of 
other  eggs,  under  three  hens,  who  brought  out  thirty-fix 
chickens,  not  one  egg  of  the  whole  number  failing. 

12.  After  incubation,  the  folliculus  aeris  is  gradually  ex-« 
tended  5 till,  near  the  time  of  the  exclusion  of  the  chick,  it 
occupies,  as  near  as  I could  judge,  more  than  a third  of  the 
cavity  of  the  died. 

i ff*  TJio 

* De  Ovo  Incubat. 
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13.  The  extended  folliculus  does  not  collapfe,  upon  being 
expofed  to  the  preffure  of  the  atmofphere>  after  incubated  eggs 
are  opened  *. 

14.  By  incubation  the  albumen  becomes  thinner  and  more 
turbid,  efpecially  on  its  upper  part  near  the  air-bag,  where  it 
is  alfo  firft  confumed  : and  it  is  afterwards  diminifhed  towards 
the  fliarp  end  of  the  egg,  till  at  lafl  nothing  of  it  . is  left  .except 
a white  cretaceous  fubftance  at  the  lower  part  of  the  fhell. 

15.  As  the  part  of  the  white  neareft  to  the  cicatricula  is 
wafted,  its  membrane  and  the  cicatricula  ftill  approach  nearer., 
jtill  they  .become  contiguous.  This:membrane  of  the  albumen 
is  what  is  commonly  called  the  chorion. 

16.  Some  time  before  the  albumen  is  quite  confumed,  what 
remains  of  it  is  placed  at  the  lower,part  of  the  egg  and  there- 
fore the  yolk  is  interpofed  between  it  and  the  membrane  which 
immediately  contains  the  foetus.  See  § 9.  and  10. 

1 7.  The  white  of  a fecundated  egg  is  as  fweet  and  free  from 
corruption,  during  all  the  time  of  incubation,  as  it  is  -in  a new 
laid  egg, 

I tailed,  fmel-lcd,  and  fwallowed  the  whites  of  eggs  during 
all  the  Hates  of  incubation,  both  when  they  were  raw  and  boil- 
ed, and  conffcantly  found  as  juft  now  defer ibed;  and  therefore 
cannot  imagine  how  Bellini  f could  affirm  it  to  have  a heavy, 
abominably  ungrateful  tafte,  a (linking  fmell,  and  not  only  to 
occafion,  when  fwallowed,  a troublefome  fenfation  in  the  fto- 

mach 

» It  is  fomewhat  out  of  my  fphere  to  inquire  how  this  additional 
air  gets  into  the  folliculus : but  if  any  are  curious  enough  to  make  this 
inquiry,  I would  recommend  to  them  to  obferve  how  this  folliculus 
diflendp  and  keps  ftretched  in  an  exhautled  receiver  of  an  air-pump; 
to  exhauft  the  air  gradually  out  of  the  fhell,  while  it  Hands  expofed 
to  the  atmofphere,  both  while  the  folliculus  is  entire,  and  after  it  is 
broke,  obferving  always  the  rifing  or  falling  of  the  mercurial  gagej 
to  confider  § xi.  and  13. ; and  to  confult  Bellini  de  Mot.  Cord.  prop, 
ix.  and  Hale’s  Staticks. 

f De  Motu  Cord.  prop,  vi. 
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mach  and  guts,  but  to  prove  purgative.  He  mufl  unluckily 
have  examined  none  but  fubventaneous  eggs : which  is  further 
confirmed  by  defeription  of  the  fmall  particles  in  the  coliquat- 
ed albumen,  that  refleft  light  fo  ftrongly  as  the  eye  cannot 
bear  it ; which  I faw  in  fome  fubventaneous  eggs*  but  could 
not  obferve  in  any  that  were  impregnated. 

1 8.  According  to  Bellini  f,  the  colliquated  white  always  be- 
comes incapable  of  coagulation  by  heat  •,  but  in  the  trials  I made, 
it  frequently  did  coagulate,  though  I'found  the  fuccefs  of  this  ex- 
periment very  uncertain  : the  only  general  rule  I could  fix  was, 
that,  before  the  9th  or  10th  day  of  incubation,  the  thinner 
white  did  not  coagulate ; but  after  that,  it  frequently  did. 

19.  Very  foon  after  incubation,  the  volume  of  the  yolk  ap- 
pears encreafed  j and,  by  its  rifing  then  nearer  to  the  upper 
part  of  the  egg,  we  may  conclude  that  its  fpecific  weight  de>- 

• ereafes. 

20.  The  yolk  becomes  pale  and  more  fluid  for  fome  time, 
sfpecially  on  the  fide  next  to  the  chick,  where  its  bulk  alfo 
fooneft  increafes ; but  afterwards  the  membranes  of  the  yolk 
turn  firmer  and  ftronger,  and  the  liquor  in  them  is  lefs  in 
quantity,  and  becomes  more  vifeous. 

21.  As  the  chick  increafes,  the  yolk  is  deprefled  in  the  mid- 
dle ; and  is  foon  brought  into  a form  fomething  like  to  a horfe- 
flioe,  in  the  middle  of  which  the  chick  is  lodged. 

22.  The  yolk  remains  frefh  and  uncorrupted  all  tlie  time 
•f  incubation,  and  is  always  eoagulable. 

23.  Not  long  before  the  exclufion  of  the  chick,  the  whole 
yolk  is  taken  into  its  abdomen. 

24.  The  whole  albumen  and  vitellus  are  not  confumed  by 
the  chick  : for  fome  part  of  the  humours  of  the  egg  efcapes 
through  the  {hell,  and  is  not  fupplied  by  anything  from  with- 
out •,  as  evidently  appears  by  an  egg’s  becoming  fo  much  fpe- 

cifically 


t-  ibid. 


COMPARATIVE  ANATOMY. 


40S 

cifically  lighter,  as  to  fwim  in  water  after  incubation,  though 
it  funk  in  it  when  recent. 

25.  The  chalazce  remain  long  without  being  confiderably 
changed,  unlefs  that  they  are  brought  nearer  to  each  other  by 
the  crefcent  form  of  the  yolk  ; at  laft  they  degenerate  into  2 
dry  chalky  fubftance. 

2.6.  The  cicatricula  very  foon  is  enlarged  by  incubation  j 
and,  being  buoyed  up  on  the  top  of  the  yolk  to  the  fuperior 
part  of  the  egg,  it  is  placed  very  near  to  the  air-bag ; and 
when  both  increafe,  they  become  contiguous. 

■27.  The  cicatricula  is  called  aminos,  when  it  becomes  large, 
and  contains  the  colliquamentum  or  liquor  in  which  the  chick 
is  immerfed. 

28.  The  quantity  of  the  colliquamentum  gradually  increa- 
festill  the  15th  or  1 6th  day  of  incubation;  on  the  18th,  it  is 
all  confumed  ; and,  in  the  three  following  days,  fcarce  any 
moifture  can  be  obferved  on  the  internal  furface  of  the  amnios. 

29.  The  liquor  of  the  amnios  is  more  clear  and  tranfparent  • 
than  the  colliquated  whire ; its  tafte  is  more  fait,  and  it  has  no 
cbfervable  fmelL  Its  confidence  is  at  firft  a little  vifcous,  then 
it  becomes  more  fluid,  and  afterwards  turns  a little  ropy  again. 

I can  fay  nothing  of  the  particular  times  when  it  does  or 
does  not  coagulate  by  heat : for  it  is  in  fo  fmall  quantity  du- 
ring the  greater  part  of  the  time  of  incubation,  that  one  can 
fcarce  gather  as  much  in  a fpoon  as  is  fit  to  make  any  experi- 
ment with  : and  when  all  the  egg  is  boiled  hard,  it  adheres  fo 
clofely  to  the  white,  that  it  is  fcarce  poflible  to  diftinguilh  the  one 
from  the  other.  Malpighius  *,  fpeaking  of  the  egg  between 
the  14th  and  19th  day,  fays,  “ That  this  thin  diaphanous  li- 
quor of  the  amnios  was  fometimes  forced,  by  boiling,  into  a 
white  tally  fubftance which  my  trials  alfo  confirmed. 

The 
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30.  The  allantois  and  its  contained  urine  are  to  be  feed  in 
an  egg,  as  well  as  in  the  fecundines  of  viviparous  animals  f. 

3 1 . Though  the  heart  is  among  the  firft  parts  of  the  chick 
that  can  be  diftinguifhed,  yet  the  umbilical  veflels  are  feen 
much  about  the  fame  time  that  the  heart  is  obferved. 

I did  not  inquire  into  this  fact ; but  have  two  very  good 
vouchers  for  its  truth,  Harvey  J and  Malpighius  §. 

32.  The  umbilical  veflels  gradually  difperfe  their  branches 
upon  the  amnios,  upon  the  vitellus,  and  upon  the  membranes 
of  the  albumen  : The  extremities  of  the  much  greater  num- 
ber being  immerfed  into  the  white,  are  extended  proportion- 
ally as  it  is  colliquated. 

33.  Near  to  the  end  of  incubation,  the  umbilical  veflels  be- 
gin to  fhrivel  and  decreafe,  till  at  the  exclufion  they  are  very 
fmall. 

34.  The  embryo  is  fecn  in  an  egg  at  firft  in  the  form  of  a fmall 
worm : then  its  carina  or  fpine,  with  the  large  prominences, 
that  afterwards  fhew  themfelves  to  be  the  brain  and  eyes,  ap- 
pear ; the  other  bowels  feem  hanging  from  the  fpine  *,  the 
chafm  of  the  mouth  difcovers  itfelf ; the  extremities  fprout 
out ; the  vifeera  are  gradually  covered  with  the  integuments  ; 
and  at  lad  the  beak,  nails,  and  feathers  are  feen  ; after  which 
all  the  parts  become  ftronger  and  firmer,  the  proportional  bulk 
©f  the  head  decreafing. 

For  the  particular  times  when  all  thefe  changes  are  thus  or- 
derly brought  about,  confult  Fabricius  ab  Aquapendente,  Har- 
vey, and  Malpighius. 

35.  After  all  the  parts  of  the  chick  are  formed,  it  is  always 
found  lying  on  the  fide,  with  its  neck  greatly  bent  forward, 
the  head  being  covered  with  the  upper  wing,  and  the  beak  pla- 
ced between  the  thighs. 

Vol.  III.  Fff  36.  When 

f Malpig.  Append  de  Ovo  Incub  tab.  vii. 

f De  Generat.  Animal,  exercit.  16.  and  17. 

$ De  Ovo  Incubato. 
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36.  When  the  {hell  is  opened  after  the  chick  is  large  an  d 
flrong,  it  may  be  feeri  to  bounce  and  fpurn,  fometimes  opening 
Jts  mouth  wide,  cfpecially  if  it  is  ftirred  or  pricked. 

37*  The  mouth,  oefophagus,  and  inglu vies,  are  always  found 
moift ; but  never  contain  any  quantity  of  liquor  that  can  be 
.collected  or  will  run  cut  in  drops. 

38.  The  bulbous  glandular  part  of  the  oefophagus  immedi- 
ately above  the  ftomach,  or  what  Peyer  * calls  the  infundibulum* 
and  the  flomach,  are  full  of  a liquor,  in  the  youngeft  chick  we 
can  difle<T,  and  continue  full  the  whole  time  of  incubation  ; 
neither  infundibulum  nor  ftomach  having  yet  got  the  tendinous 
firmnefs  they  have  in  adults;  nor  can  we  obferve  the  dry  pelli- 
cle which  is  fo  eafiiy  feparated  from  thefe  parts  in  hens. 

39.  This  lrquor  of  the  ftomach  is  at  fir  ft  thin  and  more  wa- 
tery ; afterwards  it  becomes  curdy;  and  at  laft  refembles 
a greyifh  white  mucus,  unlefs  that  fome  part  of  it  frequent- 
ly is  coloured  yellow  or  green  by  a mixture  of  bile.  It  always 
coagulates,  by  boiling, into  a firm  yellowifti  white  fubftance. 

40.  The  quantity  of  faeces  was  not  large  in  the  great  guts  of 
any  chickens  I opened  before  exclufion. 

41.  A little  time  before  the  exclufon,  the  chick  may  fre- 
quently be  heard  making  the  fame  piping  found  that  hatched 
chickens  make.  In  three  eggs,  which  were  all  I opened  in  this 
ftate,  the  beak  of  the  chick  had  perforated  the  membrane  of  the 
fiilliculis  arris. 

42.  The  fhell  at  the  obtule  end  of  the  egg  frequently  ap- 
pears cracked  fome  time  before  the  exclufion  of  the  chick. 

43.  The  chick  is  fometimes  obferved  to  perforate  the  {hell 
with  its  beak;  but,  in  thofe  I faw  tumbling  out  of  the  {hell, 
it  was  broke  oft' irregularly,  at  the  place  where  the  membrane 
of  the  folliculus  acris  war.  joined  to  it. 

44.  After  the  exclufion  the  yolk  is  gradually  wafted,  be- 
ing conveyed  into  the  fmall  guts  by  a fmall  du£t,  its  mem- 
brane, 

* Comment,  in  Anar.  Ventrioul.  Ga  liin. 
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branes  gradually  contrail  themfelves,  and  tlfe  duil  become* 
fliorter.  On  the  tenth  day  after  exclufion,  the  vitellus  was 
no  larger  than  a fmall  pin-head,  and  the  duil  was  fcarce  one- 
twentieth  part  of  an  inch  long. 

From  this  hidory  of  the  egg  and  of  incubation,  I Ihall  en- 
deavour to  deduce  the  manner  in  which  the  colliquated 
white  is  taken  in  by  the  chick. 

Authors  generally  feem  to  agree,  that  the  oviparous  foetus, 
while  very  young,  receives  its  nourifhment  by  the  navel ; but 
feveral  of  the  beft  reputation  have  been  of  opinion,  that  after- 
wards it  is  conveyed  by  the  mouth.  I (hall  examine  the  ar- 
guments they  ufed  in  proof  of  this,  and  then  fhall  fubjoin 
fome  negative  reafons  which  they  have  not  noticed. 

Bellini  * has  described  the  cicatricula,  or  faceulus  amnii,  with 
the  chalazx  flrft  formed  in  the  back  of  the  hen  ; to  which,  ac- 
cording to  him,  the  vitellus  is  afterwards  joined,  and  the 
white  is  acquired  as  they  pafs  down  the  oviduct:.  He  fays 
the  chalazae  are  compofed  of  numerous  canals,  which  open 
into  the  amnios,  and  fend  out  their  roots  into  tire  cavity  of 
the  yolk,  and  into  the  white.  It  is  eafy  to  conceive  what  con- 
fequences  may  be  drawn  from  this  defeription,  by  thofe  who 
aflert  the  nourifhment  to  be  carried  by  the  mouth,  viz.  That 
here  are  diredl  pafTages  into  the  cavity  where  the  chick  is, 
vvhich  can  take  up  the  liquors  no  other  way  than  by  the 
mouth. 

The  anfwer  to  this  obfervation  is  the  fame  as  has  been  made 
to  the  other  fa<ds  already  quoted  from  this  author,  I deny  that 
the  faculus  amnii  is  formed  before  the  vitellus  ; on  the  contra- 
ry, the  vitellus  is  evidently  to  be  feen  before  the  cicatricula  or 
chalazte  can  be  decerned.  Next,  I deny  the  chalazte  (if  they 
are  canals)  to  have  the  lead  communication  wi:h  the  amnios, 

4 

at  any  time,  or  in  any  date  of  the  egg,  otherwife  than  as  they 
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* De  Mot.  Cord.  prop.  ix.  , 
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are  both  adhering  to  the  membrane  of  the  vitellus  ; upon 
which,  or  within  which,  no  particular  fibres,  no  canals,  arc 
llretched  to  the  cicatricula.  Every  one  has  it  in  his  power  to 
examine  thefe  faffs.  If  then  the  faffs  are  denied,  the  confe- 
quences  cannot  be  admitted. 

Since  there  are  no  canals  palling  through  the  yolk,  that  o- 
pen  into  the  faccus  colliquamcnti,  and  the  cicatricula  comes  to  be 
placed  on  the  upper  part  of  the  yolk,  and  contiguous  to  the  air- 
bag  (§  26.),  it  is  evident,  that  the  liquor  amnii  mult  be  furnilh- 
ed  by  the  chick,  which  being  covered  with  feathers,  having 
no  mammae,  bladder  of  urine,  or  large  falivary  glands,  can 
only  fupply  it  by  the  branches  of  the  umbilical  veflels  fpread  on 
the  amnios. 

Harvey  * affirms,  that  a liquor  is  found  in  the  mouth  and 
ingluvies  of  the  chick,  which  he  concludes  to  be  the  colliqua- 
mentum  or  liquor  amnii , from  their  refemblance  ; from  the 
quantity  of  the  contents  of  the  llomach;  from  the  chick’s  be- 
ing feen  to  open  its  mouth  ; and  from  the  necelfity  creatures 
are  in  of  fwallowing,  or  of  forcing  back  by  vomiting,  whatever 
is  introduced  to  the  root  of  their  tongue. 

As  to  the  refemblance,  I do  not  fee  how  the  comparifon  can 
be  made,  fince  the  liquor  in  the  mouth  and  crop  is  in  fuch 
a fmall  quantity,  (§  37.)  But  fuppofe  that  a fulficient  quantity 
was  collefted,  the  two  liquors  agreeing  in  feveral  properties 
would  not  of  itfelf  be  a fulficient  proof  of  their  being  the  fame; 
and  if,  for  arguments  fake,  the  liquor  in  the  crop  was  granted 
to  be  in  a very  large  quantity,  and  to  agree  in  every  property 
with  that  in  the  amnios,  it  would  certainly  appear  in  the  fame 
form  for  fome  time  in  the  llomach  ; whereas  it  is  always 
found  very  different  there  in  the  larger  foetus  (§  39.)  ; and 
Harvey  confelfes  as  much  in  this  place  : therefore  it  may  be 
concluded,  that  it  docs  not  go  down  into  the  llomach. 


* De  Ger.crat.  Animal,  exerfit.  38. 
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If  ever  any  thing  like  faeces  has  been  feen  in  the  crop  of 
chickens,  as  has  been  alledged  by  fome,  it  might  be  no  more 
than  the  yellow  or  green-coloured  fubftance  brought  up  from 
theflomach,  (§39  ) 

The  quantity  of  the  contents  of  the  ftomach  and  inteftines 
may  be  accounted  for  from  $ 38,  applied  to  what  was  faid  on 
viviparous  animals. 

Though  creatures  that  refpire  are  under  a neceflity  of  either 
fwallowing,  or  forcing  back  by  vomiting,  whatever  is  intro- 
duced beyond  their  fauces,  I cannot  think  it  Ihould  be  thence 
concluded  that  a foetus  is  under  the  fame  neceflity ; for,  as  it 
does  not  exercife  refpiration,  it  will  fuffer  no  inconvenience 
by  a liquor  lodging  near  to  the  glottis  whereas  creatures  that 
breathe  cannot  allow  any  fubftance  to  remain  there  without  dan- 
ger of  the  glottis  being  flopped,  or  of  fuch  fubllances  falling 
down  the  trachea,  either  of  which  would  be  of  bad  confe- 
quence ; which  the  creature  prevents,  by  forcing  fuch  fub- 
ftances  out  of  fuch  a dangerous  fituation. 

But  to  enforce  the  negative  of  the  colliquamentum  pafling 
by  the  mouth,  obferve,  that  there  are  only  three  days  in  which 
this  pafl'age  can  moft  probably  be  fuppofed  to  happen,  which 
are  from  the  15  th  to  the  18th  day  of  incubation  : for  before 
the  15  th,  the  quantity  of  the  liquor  amnii  is  increafing,  which 
is  no  great  fign  of  its  being  fwallowed  •,  and  after  the  18th 
this  liquor  is  not  to  be  feen,  (yid.  § 28.)  If,  then,  the  liquor 
amnii  were  all  fwallowed  between  the  15  th  and  18th  days,  the 
ftomach  ought  to  be  fuller  at  this  time,  and  its  contents  fhould 
be  thinner,  more  pellucid,  &c.  like  to  the  colliquamentum  j 
which  I am  certain  does  not  happen.  Befides,  if  we  fuppofe 
the  power  of  digeftion,  fo  ftrong  as  to  expel  this  liquor  as  fall 
as  it  is  taken  down  in  thefe  three  days,  it  would  certainly  fol- 
low, that  this  powerful  digeftion  continuing  in  the  three  fuc- 
ceeding  days,  while  there  is  no  liquor  to  be  fwallowed,  the 
ftomach  ought  to  be  quite  emptied ; which  every  one  who  o- 
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pens  the  ftomachs  of  chickens  at  this  time  will  fee  it  is  not. 
And,  laftly,  as  a more  diredt  proof  (till  againfl  Harvey,  I broke 
the  fhclls  of  fever.il  incubated  eggs,  while  the  colliquamentum 
was  in  large  quantity,  and  before  the  amnios  was  opened,  I 
faw  the  chickens  open  their  mouths  very  wide  feveral  times, 
but  could  not  obferve  the  quantity  of  the  liquor  in  which  they 
lay  at  all  lefiened.  I afterwards  carefully  difl'edted  the  chick- 
ens, and  found  no  other  than  the  common  fmall  quantity  in 
the  crops,  and  the  ordinary  curdy  mucus  in  the  ftomachj  which 
feems  to  me  a demonftration  that  they  do  not  fwallow. 

After  fuch  convincing  proofs,  it  will  be  needlefs  to  make 
any  applieation'of  the  arguments  in  the  former  part  of  this 
efiay  to  this  fubjcdl:  ; and  therefore  I lhall  only  defire  the  read- 
er to  compare  the  pofture  of  a chick,  and  of  a hen  while  fhe 
fallows  liquors,  that  they  may  fee  the  pofture  of  the  chick’s 
neck  to  be  moft  unfavourable  to  the  fuppofition  of  deglutition 
being  performed  ; and  then  fhall  conclude  with  a very  fliort 
hiftory  of  incubation,  affigning  what  I imagine  to  be  the  moft 
probable  reafons  of  the  feveral  appearances. 

By  the  heat  of  the  hen,  or  of  ftoves  equal  to  it,  alfifted 
poffibly  by  the  aftion  of  the  air  contained  in  the  follicttlus 
arris  2.  3.  12.)  the  albumen  becomes  thinner,  efpecially 
where  it  is  moft  expofed  to  thefe  forces  (£  14. and  the  vi- 
tellusin  the  fame  manner  becomes  fpecifically  lighter  (§  19.), 
and  therefore  readily  rifesin  the  white.  And  as,  by  being  di- 
vided into  two  unequal  portions  by  its  axis  the  chalazze,  it  pre- 
fents  the  fmaller  portion  to  the  incubating  heat  at  firft,  (§  S. 
9.)  ; fo  the  change  in  confequence  of  incubation  being  fooneft 
and  moft  produced  here  ($  20.),  and  the  cicatricula  being  ear 
larged  at  the  fame’ time,  the  fmaller  portion  of  the  yolk  be- 
comes much  lighter ; and  therefore  is  buoyed  up  to  the  fu- 
perior  part  of  the  egg ; whereby  the  folUculus  aeris  and  tire 
membranes  of  the  cicatricula  become  contiguous  when  they 
enlarge  (*  26.),  and  the  vitellus  can  never  be  in  hazard  of  com- 
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prefiing  the  tender  embryo  •,  and  the  umbilical  vefiels  are  fitu- 
ated  fo  as  to  have  their  extremities  immerfed  in  the  liquors 
that  •fir ft  undergo  the  proper  change,  for  being  imbibed  by  their 
orifices,  (§  32.) — The  incubation  continuing,  the  white  is  ftill 
more  and  more  colliquated,  and  the  umbilical  vefiels  are  pro- 
portionally extended,  the  veins  to  ablorb  it,  and  the  arteries  to 
throw  out  any  particles  that  are  unfit  for  the  chick  till  they 
are  farther  prepared,  but  efpecially  to  drive  forward  the  li- 
quors in  the  veins,  as  was  explained  in  the  account  of  the  vivi- 
parous animals,  ($  20.) — When  the  white  in  the  upper  part  of 
the  egg  is  exhaufted,  its  membranes  become  contiguous  to  the 
amnios,  ($  15.) ; and  thereby  the  membranes  involving  the 
feetus,  become  fufficiently  ftrong  to  refill  the  motions  of  the 
chick,  when  its  eafe  or  fafety  prompt  it  at  any  time  to  fpurn. 
— The  powers  of  incubation  above-mentioned,  aftifted  by  the 
pulfation  and  conquaflatory  motions  of  the  numerous  umbili- 
cal vefiels  fpread  on  the  yolk  (§  32.),  difiolve  that  humour 
more,  and  render  lame  part  of  it  fine  enough  to  be  taken  up 
by  the  fmall  extremities  of  the  umbilical  vein,  lome  of  which 
penetrate  its  membrane:  by  which  die  liquor  at  laft  becomes 
thicker  (§  20) 5 and  the  membrane,  being  in  part  emptied,  will 
more  eafily  yield  to  the  weight  of  the  chick ; and  is  prefied 
into  the  form  of  a horfe-lhoe  (9  21.),  while  the  net-work  of  the 
vefiels  extended  on  this  membrane  renders  it  ftronger  and 
firmer. — The folliculiis  acris  not  ordy  aftilts  in  colliquating  the 
albumen  ; but,  when  the  humours  of  the  egg  come  to  occupy 
a lefs  fpace,  by  efcaping  through  the  {hell  (§  24),  and  by  being 
changed  into  the  folid  fubftance  of  the  chick,  the  folliculus 
enlarging  (§  12.),  keeps  the  chick  and  humours  Heady,  with- 
out danger  of  being  difordered  and  broke,  by  the  motions  of 

the  egg. Branches  of  the  umbilical  vefiels  being  diftributed 

to  the  amnios  (§  32),  the  arteries  will  pour  out  their  liquors 
into  its  cavity  in  greater  quantity  than  th^  veins  can  take  them 
up,  as  long  as  the  feetus  is  weak  : but  whenever  the  feetus  be- 
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comes  ftronger,  and  confequently  the  abforbent  power  of  the 
veins  increafes,  they  will  take  up  the  fluid  of  the  amnios  fafter 
than  the  arteries  pour  it  in,  and  its  quantity  will  be  diminilhed 
till  it  is  quite  exhaufted,  (§  28.  and  29.)— This  abforption  will 
go  on  more  fpeedily  in  proportion  alfo  to  the  umbilical  veflels 
being  lefs  diftended  with  albumen,  whereby  there  is  lefs  re- 
fi (lance  to  the  progreflive  motion  of  the  abforbed  liquors; 
which  probably  is  the  reafon  of  the  colliquamentum  being  all 
taken  up  between  the  15th  and  18th  days— By  the  conftant 
circulation  and  renewal  of  all  thefe  humours  of  the  egg,  they 
keep  frefh  and  uncorrupted  in  a fecundated  egg,  ($  1 7.  and 
22.  ;)  but  corrupt  foon  in  a fubventaneous  one,  or  in  fuch 
whofe  foetus  dies  in  the  time  of  incubation. — WTerever  veflels 
,are  not  fulhciently  filled,  they  contrail  themfelves  ; and  there- 
fore the  albumen  being  exhaufted  in  the  laft  days  of  incubati- 
on, the  umbilical  veflels  gradually  (hrivel  ($  33.),  which  pre- 
vents the  danger  of  an  haemorrhage  when  the  chick  is  feparat- 
ed  from  its  membranes.  But  as  the  white  is  not  fufficient  at 
this  time  fully  to  fupply  the  chick,  the  yolk  is  taken  into  its 
body  23.) ; and  being  there  prefled,  it  is  thrown  gradually 
by  the  proper  du£l  (§  23.  and  44*)  into  the  guts  to  fupply  that 
tlefedl The  veflels  and  glands  which  open  into  the  alimenta- 

ry tube  feparate  at  lead  as  much  liquor  as  will  moiften  it ; jnd 
the  ftomach,  having  no  callous  ftrong  cruft  on  its  internal  fur- 
face  (§  38.),  will  feparate  more  than  it  can  do  in  the  adult ; and 
in  the  mean  time  the  glands  of  the  infundibulum  pour  out  a li- 
quor that  is  always  thicker  as  the  chik  increafes,  till  it  becomes 
a very  thick  white  mucus  : And  therefore  the  contents  of  the 
ftomach  of  the  foetus  in  the  egg  mull  have  the  appearance  defcrib- 

ed  (§  39.),  and  will  be  (lowly  palling  olfinto  the  inteftines 

The  (hell  at  the  obtufe  end  of  the  egg  becoming  more  brittle, 
by  being  fo  long  expofed  to  a dry  heat  ($  1,),  and  the  mem- 
branes lofing  their  toughnefs  when  their  moilture  is  exhaufted, 
the  chick  very  cafily  tears  them,  and,  breaks  off  that  end  of  the 
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fliell,  to  make  its  way  into  the  common  atmofphere The 

mother  having  no  juices  prepared  within  her  b'ody  to  give  to 
the  chick  for  food  after  it  is  hatched,  and  its  organs  for  taking 
in  and  digefting  aliment  being  for  fome  time  too  weak  to  fup- 
ply  it  fufficiently  with  nourifhment,  the  vitellus  is  made  to 
fupply  thefe  deficiencies,  till  the  chick  is  fufliciently  confirmed 
and  ftrong  [§  44. ' ; after  which  it  is  no  longer  the  fubjett  of 
my  prefent  inquiry. 

After  having  obferved  the  contents  of  the  abdomen  and 
thorax,  we  next  proceed  to  examine  the  parts  about  the  heck 
and  head. 

Thefe  creatures,  as  was  obferved  of  fowls  in  general,  have 
no  teeth.  Some,  indeed,  have  an  appearance  of  teeth  ; but 
thefe  are  only  fmall  procefies  or  feme  rifing  out  from  the  man- 
dible, without  any  focket,  & c.  which  would  have  been  needlefs, 
as  they  fwallow  their  food  entire.  But  their  tongue  is  made 
fomewhat  firm,  left  it  fhould  be  hurt  by  the  (harp  points  of 
the  grain  on  which  they  feed.  It  is  of  a. triangular  figure, 
and  pointed  before;  and  as  by  their  depending  pofture  their 
meat  is  in  hazard  of  falling  out  of  their  mouths,  to  prevent 
this  there  are  feveral  fmall  pointed  papillae  (landing  our  upon 
their  tongue  and  palate,  with  their  points  inclined  backwards, 
allowing  an  eafy  paflage  to  the  food,  but  hindering  it  to  re- 
turn. 

We  have  here  no  velum palatinum,  uvula , or  epiglottis ; and  in 
place  of  two  large  holes  opening  into  the  nofe,  there  is  only  a 
long  marrow  rima  furnifhed  with  ftrong  mufcles;  and  a finiilat 
fima  fupplics  the  place  of  a glottis.  The  creature  has  a power 
of  (hutting  both  at  plcafure  : the  nature  of  their  food  feems 
not  only  to  exempt  them  from  the  hazard  of  its  getting  into 
the  nofe  or  trachea,  but  its  (harp  points  would  hurt  an  uvula, 
or  epiglottis.  Hence  we  fee  with  what  difficulty  they  fwallow 
dough  or  other  fort  of  food  that  can  be  eafily  moulded  into 
any  form.  When  we  examine  the  upper  end  of  the  trachea, 
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•we  obferve  a rima  glottidis  with  mufcular  fides,  which  maf’ 
act  in  preventing  the  food  or  drink  from  pairing  into  the  lungs, 
for  there  is  no  epiglottis  as  in  man  and  quadrupeds. 

Their  cranium  is  more  cellular  and  cavernous  than  ours. 
By  this  means  their  heads  are  light,  yet  ftrong  enough  to  refill 
external  injuries;  for  the  enlarging  of  the  diameter  of  bones 
contributes  to  their  ftrength.  By  this  cavernous  cranium 
the  organ  of  fmelling  is  luppofed  to  be  confiderably  enlarged ; 
arid  farther,  ringing  birds,  as  is  obfervcd  by  Mr  Ray  and  Mr 
Derham,  have  the  cavernous  llruclure  of  the  brain  hill 
more  obfervable ; and  we  are  told  that  the  cavity  of 
the  tympanum  communicates  with  the  cells  ; but  this,  I am 
apt  to  believe,  fo  far  as  I could  find  from  diffeclicn,  is  rather 
founded  on  theory  than  matter  of  fact.  Their  brain  is  cover- 
ed with  the  common  membranes,  but  its  external  furface  is 
not  formed  into  fo  many  gyrte  or  convolutions  as  ours.  Its 
anterior  part  is  quite  folid,  of  a cineritious  colour,  and  fo  far 
rcfembles  of  the  corpora  Jlriata  as  to  give  rife  to  the  olfa&ory 
nerves.  The  whole  of  it  appears  to  us  as  imperfeCl,  and 
we  can  fcarcelv  determine  whether  there  be  any  thing  ana- 
logous to  a third  or  fourth  ventricle  : neither  the  corpus  cal - 
loftttn , fornix , nates , or  tejlcsy  &c.  can  be  obferved  here ; 
which  parts  therefore  cannot  be  imagined  as  abfolutely  necef- 
fary  for  the  functions  of  life,  fince  we  find  thefe  creatures  per- 
form them  fufficiently  well.  We  may  perhaps  think  they  ferve  a 
particular  ufe  in  man,  who  is  a rational  creature  ; but  then 
quadrupeds  enjoy  them  in  common  with  men.  Thefe  protu- 
berances, See.  feem  rather  to  depend  on  the  different  difpofi- 
tion  of  the  feveral  parts,  being  varioufly  connected  and  meet- 
ing in  different  directions  in  different  places,’ than  their  being 
abfolutely  ncceffary  for  any  particular  ufe;  and  the  ufes  that 
have  been  affigried  to  different  parts  of  the  brain  by  authors, 
feem  to  have  no  other  foundation  than  the  authors  fancy.  I 
have  already  owned  my  ignorance  of  the  ufes  of  the  particular 
parts  of  the  brain,  fo  I lhali  not  pretend  to  give  reafens  fov 

fchei* 


COMPARATIVE  ANATOMY. 


419 

'fheir  being  different  in  different  animals.  All  animals  feem  to 
agree  in  this,  that  the  cerebrum  has  always  hollows  and  vacui- 
ties in  it. 

Their  organ  of  fmelling  is  very  large,-  and  well  provided 
with  nerves  ; hence  they  have  this  fenfation  very  acute.  Ra- 
vens and  other  birds  of  prey  give  a fare  proof  of  this,  by  their 
being  able  to  find  out  their  prey,  though  concealed  from  their 
fight  and  at  a eonfiderable  diftance. 

Thofe  birds  that  grope  for  their  food  in  the  waters,  mud, 
&c.  have  large  nerves,  which  run  quite  to  the  end  of  their 
bills,  by  which  they  find  out  and  diftinguifh  their  food. 

The  anteror  part  of  their,  eyes  (inftead  of  having  the  fclerotic 
-•  coat  contained,  fo  as  to  make  nearly  a fphere  as  in  us,)  turns 
all  of  a fudden  fiat ; fo  that  here  the  fclerotic  makes  but  half  a 
fphere;  and  the  cornea  rifes  up  afterwards,  being  a portion  of 
a very  fmall  and  diltindt  fphere  : fo  that  in  thefe  creatures  there 
is  a much  greater  difference  between  the  fclerotic  and  cornua 
than  in  us.  Hence  their  eyes  do  not  jut  out  of  their  heads, 
as  in  man  and  quadrupeds.  As  moft  of  thefe  creatures  are 
continually  employed  in  hedges  and  thickets,  that  their  eyes 
might  be  fecured  from  thefe  injuries,  as  well  as  from  too  much 
light  when  flying  in  the  face  of  the  fun,  there  is  therefore  a 
very  elegant  mechanifm  in  their  eyes.  A membrane  rifes 
from  the  internal  canthus;  which  at  pleafure,  like  a curtain, 
can  be  made  to  cover  the  whole  eye  ; and  this  by  means  of  a 
proper  mufcle  that  rifes  from  the  fclerotic  -coat,  and  palling 
round  the  optic  nerves,  runs  through  the  jnufculus  oculi  atiolletis 
(by  which  however  the  optic  nerves  are  not  compreffed)  and 
palpebra,  to  be  inferted  into  the  edge  of  this  membrane. 
Whenever  this  mufcle  ceafes  to  adt,  the  membrane  by  its  own 
' elafticity  again  difeovers  the  eye.  This  covering  is  neither 
pellucid  nor  opaque,  both  which  would  have  been  equally  in- 
convenient ; but,  being  fomewhat  tranfparent,  allows  as  many 
rays  to  enter  as  to  make  any  object  juft  vifible,  and  is  fufficient 
to  direct  them  in  their  progreffion.  By  means  of  this  mem- 
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brane  it  is  that  the  eagle  is  faid  to  look  at  the  fun.  Quadrupeds 
alfo,  as  we  mentioned  before  have  a lmall  membrana  niElitans. 

Befides,  all  fowls  have  another  particularity,  the  ufe  of 
which  I think  is  not  fo  well  underftcrod ; and  that  is,  a long- 
ifh  black  triangular  purfe,  rifing  from  the  bottom  of  their 
eye  juft  at  the  entry  of  the  optic  nerve  and  ftretched  out  into 
their  vitreous  humour,  and  perhaps  it  gives  fome  threads  to  the 
cryftalline.  To  this  the  French  (wdio,  as  far  as  I know,  were, 
the  firft  who  took  notice  of  it  in  their  difleCtions  before  the 
Royal  Academy^  gave  the  name  of  bourfe  noire.  It  may  poffi- 
bly  ferve  to  fuffocate  fome  of  the  rays  of  light,  that  they  may 
fee  objects  more  diftinetly  without  hurting  their  eyes.  It  has 
a connexion  with  the  vitreous,  and  feems  to  be  joined  alfo  to 
the  chryftalline,  humours.  If  we  fuppofe  it  to  have  a power 
of  contraction,  (which  may  be  as  well  allowed  as  that  of  the; 
the  iris),  it  may  fo  alter  the  pofition  of  the  vitreous  and  cryf- 
taline  humours,  that  the  rays  from  any  body  may  not  fall  per- 
pendicularly upon  the  cryftalline;  and  this  feems  to  be  necefla- 
ry  in  them,  fmee  they  cannot  change  the  figure  of  the  anterior 
part  of  their  eye  fo  much  as  we  can  do and  as  this  animal  is 
expofed  often  to  too  great  a number  of  rays  of  light,  fo  they 
have  no  tapetum,  but  have  the  bottom  of  their  eye  wholly  black 
on  the  retina ; and  in  confequence  of  this,  fowds  fee  very  ill  in 
the  dark. 

They  have  no  external  ear ; but  in  its  place  a tuft  of 
very  fine  feathers  covering  the  meatus  auditorir/s , which  eafily 
allows  the  waves  of  found  to  pafs  them,  and  likewife  prevents 
dull  or  any  infeCt  from  getting  in.  An  external  ear  would 
have  been  inconvenient  in  their  pafiage  through  thickets,  and 
in  flying,  & c.  A liquor  is  feparated  in  the  external  part  of  the 
ear,  or  meatus  auditerius,  to  lubricate  the  pafiage,  and  farther 
prevent  the  entrance  of  any  infects,  &c.  The  membrana  tym- 
pgni  is  convex  externally;  and  no  mufcles  are  fixed  to  the 
bones  of  their  car,  which  are  rather  of  a cartilaginous  confift- 
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encc  : Any  tremulous  motions  impreffed  on  the  air  are  com- 
municated in  thefe  creatures  merely  by  the  fpiing  and  elallici- 
ty  of  thefe  bones  ; fo,  probably,  the  membrane  is  not  fo  ftretch- 
ed  as  in  the  human  ear  by  mufcles.  The  femicivcular  canals 
are  very  diftinct,  and  eafily  prepared. 


The  ANATOMY  of  a CARNIVOROUS  BIRD. 

7 E come  next  to  birds  of  prey,  and  for  an  example  fhall 
take  a flannel  or  fmall  hawk.  The  principal  diffe- 
rence to  be  obferved  in  them,  is  in  their  chylopoietic  vifcera, 
which  may  be  accounted  for  from  their  different  way  of  life. 

Immediately  under  their  clavicles,  you  will  obferve  the  oefo- 
phagus  expanded  into  their  ingluvies , which  is  proportionally 
lefs  than  in  the  granivorous  kind,  fince  their  food  does  not  fvvell 
fo  much  by  maceration  ; and  for  the  fame  reafon,  there  is  a lefs 
quantity  of  menftruum  to  be  found  here. 

They  have  alfo  a ventriculus  Juccenturiatus , plentifully  flored 
with  glands,  fituated  immediately  above  their  flomach,  which 
we  fee  here  is  thin  and  mufculo-membranous,  otherwife  than 
in  the  granivorous  kind:  and  this  difference,  which  is  almoft 
the  only  one  we  fhall  find  between  the  two  different  fpecies  of 
fowls,  is  eafily  accounted  for  from  the  nature  of  their  food, 
which  requires  lefs  attrition,  being  eafier  of  digeftion  than 
that  of  the  other  kind  ■,  neverthelefs,  it  feems  requifite  it 
fhould  be  ftronger  than  the  human 
of  abdominal  mufcles,  which  are  here  very  thin. 

The  fame  mechanifm  obtains  in  this  creature’s  duodenum, 
that  we  have  hitherto  obferved.  As  being  a carnivorous  ani- 
mal, its  guts  are  proportionally  fhorter  than  thofe  of  the  grani- 
vorous kind  : for  the  reafon  firft  given,  viz.  its  food  being  more 
liable  to  corrupt,  therefore  not  proper  to  be  long  detained  in 
the  body  ; and  for  that  reafon  it  has  no  intejlina  cxca,  of  which 
$he  other  fowls  have  a pair.  The  difference  in  their  wings, 
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beaks,  and  claws,  are  obvious  ; and  have  been  already  in  fomc 
meafure  obferved. 


The  ANATOMY  of  AQUEOUS  ANIMALS. 


I 


I.  A M P H 111  I O U S. 

S animals  are  generally  divided  into  fuch  as 


have  lungs,  and  fuch  as  want  them.  The  firft  fpecies 
differ  fo  inconfiderably  from  an  ox  or  any  other  quadruped, 
that  a few  obfervations  may  be  fufficient  to  give  an  idea  of  their 
internal  ftrudlure;  for  this  purpcfc,  we  fhall  firft  examine  that 
fpecies  of  them  which  mod  refembles  man  in  the  internal  ftruc- 
ture,  the  tortoife. 

TORTOISE.  The  covering  of  th  13  animal  in  compofed  of 
a fhell  fo  remarkably  hard  and  firm  in  its  texture,  that  a load- 
ed waggon  may  go  over  it,  without  hurting  the  fhel-l  or  the  a- 
nimal  within  it.  In  the  young  animal,  this  fhell  grows  harder 
in  proportion  as  its  contents  expand  ; and  this  creature  never 
changes  its  fhell  as  feme  others  do  : hence  it  was  necefiary  for 
it  tp  be  compofed  of  different  pieces ; and  thefe  are  more  or  lefs 
diftiinTt  in  different  animals.  Its  feet  are  fmall  and  weak; 
and  are  exceedingly  flow  in  motion. 

It  has  neither  tongue  nor  teeth  ; to  make  up  for  which,  its 
lips  are  fo  hard  as  to  be  able  to  break  almoft  the  hardeft  bo- 
dies. 

The  alimentary  canal  very  much  refembles  that  of  the  fornir 
er  clafs. 

The  principal  difference  is  in  the  circulation  of  the  blood. 
The  heart  has  two  diftinct  auricles,  without  any  communica- 
tion; and  under  thefe,  there  is  the  appearance  of  two  ventricles 
fimilar  in  fhape  to  thofe  of  the  former  clafs:  buttheymaybe  con- 
fidered  asonecavity;  for,  the  ventricle  fends  out  not  onlythepul- 
monary  artery, but  likewife  the  aorta;  for  there  is  a paffage  in  the 
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feptum,  by  which  the  ventricles  communicate  freely,  and  the 
blood  paffes  from  the  left  into  the  right  one.  From  the  aorta 
the  blood  returns  into  the  right  auricle,  while  that  from  the 
pulmonary  artery  returns  to  the  left  auricle,  from  which  it  is 
fent  to  the  left  ventricle,  &c.  fo  that  only  a part  of  the  blood 
is  fent  to  the  lungs,  the  reft  going  immediately  into  the  aorta  ; 
hence  the  animal  is  not  under  the  ncceffity  of  breathing  fo 
often  as  otherwife  it  would  be. 

Blood-vcjfds.  From  the  bale  of  the  right  ventricle  goes  out 
the  pulmonary  artery  and  aorta.  The  pulmonary  artery  is 
fpent  upon  the  lungs.  The  aortre  may  be  faid  to  be  three  in 
number  : for  the  aorta  finiltra  afcends  through  the  pericardi- 
um in  company  with  the  pulmonary  artery ; and  afterwards 
turns  down,  and  fends  off  a confiderable  branch,  which  fplits 
into  two  ; one  of  which  joins  the  right  aorta,  while  the  other 
is  diltributed  upon  the  liver,  flomach,  inteftines,  & c.  What 
remains  of  this  aorta  runs  to  the  kidneys  and  pofterior  exti-emi- 
ties  of  that  fide.  An  aorta  defcendens,  &c.  after  piercing  the 
pericardium,  runs  down  and  communicates  with  the  branch 
already  mentioned,  is  diflributed  upon  the  right  kidney  and  in- 
ferior extremity,  and  alfo  upon  the  bladder  and  parts  of  gene- 
ration. An  aorta  afcendens,  after  getting  out  of  the  pericar- 
dium, fupplies  the  fore-legs,  neck,  and  head.  The  blood  of 
the  fuperior  part  of  the  body  returns  to  the  right  auricle  by 
two  jugular  veins,  which  unite  after  perforating  the  pericar- 
dium. From  the  inferior  part,  it  returns  to  the  fame  auricle 
by  two  large  veins;  one  on  the  right  fide  receives  the  blood  from 
the  right  lobe  of  the  liver;  the  other  on  the  left  fide  receives  the 
blood  from  the  left  lobe,  and  alfo  a trunk  which  correfponds 
with  the  inferior  vena  cava  in  other  animals.  The  pulmonary 
veffels  run  in  the  left  auricle  in  the  common  way. 

Abforhents.  The  abforbent  fyftem  in  the  turtle,  like  that  irt 
:the  former  clafs,  confifts  of  ladleals  and  lymphatics,  with  their 
common  trunks  the  thoracic  du£h ; but  differs  from  it  in  ha- 
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ving  no  obvious  lymphatic  glands  on  any  part  of  its  body,  nor 
plexus  formed  at  the  termination  in  the  red  veins. 

The  lacleals  accompany  the  blood-veflels  upon  the  mefentery 
and  form  frequent  net- works  acrofs  thefe  veflels  : near  the  root 
of  the  mefentery  a plexus  is  formed,  which  communicates 
with  the  lymphatics  coming  from  the  kidneys  and  parts  near 
the  anus.  At  the  root  of  the  mefentery  on  the  left  fide  of  the 
fpine,  the  lymphatics  of  the  fpleen  join  the  laffeals  ; and  im- 
mediately above  this  a plexus  is  formed,  which  lies  upon  the 
right  aorta.  From  this  plexus  a large  branch  arifes,  which 
pafles  behind  the  right  aorta  to  the  left  fide,  and  gets  before 
the  left  aorta,  where  it  aflifts  in  forming  a very  large  recepta- 
culum,  which  lies  upon  that  artery. 

From  this  receptaculum  arife  the  thoracic  duffs.  From  its 
right  fide  goes  one  trunk,  which  is  joined  by  that  large  branch 
that  came  from  the  plexus  to  the  left  fide  of  the  right  aorta, 
and  then  pafles  over  the  fpine.  This  trunk  is  the  thoracic  duft 
of  the  right  fide  ; for  having  got  to  the  right  fide  of  the  fpine, 
it  runs  upwards  on  the  infide  of  the  right  aorta,  towards  the 
right  fubclavian  vein  ; and  when  it  has  advanced  a little  above 
the  lungs,  it  divides  into  branches,  which  near  the  fame  place 
are  joined  by  a large  branch,  that  comes  up  on  the  outfide  of 
the  aorta.  From  this  part  upwards,  tnofe  veflels  divide  and 
fubdivide,  and  are  afterwards  joined  by  the  lymphatics  of  the 
neck,  which  likewife  form  branches  before  they  join  thofefrom 
below.  So  that  between  the  thoracic  duff  and  the  lympha- 
tics of  the  fame  fide  of  the  neck,  a very  intricate  net-work  is 
formed  ; from  which  a branch  goes  into  the  angle  between  the 
jugular  vein  and  the  lower  part  or  trunk  of  the  fubclavian. 
This  branch  lies  therefore  on  the  infide  of  the  jugular  vein, 
whilft  another  gets  to  the  outfide  of  it,  and  feems  to  terminate 
in  it,  a little  above  the  angle  between  that  vein  and  the  fub- 
clavian. 
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Into  the  above-mentioned  receptaculum  the  lymphatics  of 
the  ftomach  and  duodenum  likewife  enter.  Thofe  of  tire  duo- 
denum run  by  the  fide  of  the  pancreas,  and  probably  receive  lym- 
phatics from  it,  and  a part  of  thofe  of  the  liver.  The  lymphatics 
of  the  ftomach  and  duodenum  have  very  numerous  anafto- 
mofes,  and  form  a beautiful  net-work  on  the  artery,  which 
they  accompany.  From  this  receptaculum  likewife  (befides 
the  trunk  already  mentioned,  which  goes  to  the  right  fide)  two 
other  trunks  nearly  equal  in  fize  arife  •,  one  of  which  runs 
upon  the  left  fide,  and  the  other  upon  the  right  fide  of  the  left 
aorta,  till  they  come  within  two  or  three  inches  of  the  left  fub- 
clavian  vein : where  they  join  behind  the  aorta,  and  form  a 
number  of  branches  which  are  afterwards  joined  by  the  lym- 
phatics of  the  left  fide  of  the  neck  ; fo  that  a plexus  is  here 
formed  as  well  as  upon  the  right  fide.  From  this  plexus  a 
branch  iffues,  which  opens  into  the  angle  between  the  jugular 
and  fubclavian  vein. 

SERPENT  and  CROCODILE.  The  circulation  in  thefc 
is  fimilar  to  that  of  the  turtle  ; but  we  find  only  one  ventricle. 
The  blood  goes  from  the  right  auricle  to  the  ventricle  which 
fends  out  the  pulmonary  artery  and  aorta ; the  blood  from  the 
pulmonary  artery  returns  to  the  left  auricle,  that  from  the 
aorta  going  to  the  right  auricle,  and  both  the  auricles  opening 
into  the  ventricle. 

FROG  and  LIZARD.  Thefe  differ  from  the  former  ani- 
mals, in  having  only  one  auricle  and  ventricle  : and  befides, 
the  ventricle  fends  out  a fingle  artery,  which  afterwards  fplits 
into  two  parts  ; one  to  fupply  the  lungs,  the  other  runs  to  all 
the  reft  of  the  body  : from  the  lungs  and  from  the  other  parts, 
the  blood  returns  into  the  auricle. 
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II.  FISHES. 

OF  tliefe  we  may  fird  obferve,  that  they  have  a very  drong 
thick  cuticle,  covered  with  a gr^at  number  of  fcales,  laid  one 
on  another  like  tiles  on  houfes.  This  among  other  argu- 
ments is  fuppcfed  to  prove  the  human  epidermis  to  be  of  a 
fquamous  dru^ure  : but  the  fcales  refemble  the  hairs,  wool, 
feathers,  See.  of  the  creatures  that  live  in  air ; and  below 
thefe  we  obferve  the  proper  cuticula  and  cutis. 

The  generality  of  fillies,  particularly  thofe  fhaped  like  the 
cod,  haddock,  &c.  have  a line  running  on  each  fide.  Thefe  lines 
open  externally  by  a number  of  du£ls,  which  throw  out  a mu.- 
,ccus  or  flinty  fubltance  that  keeps  the  fkin  foft  and  clammy, 
and  feems  to  ferve  the  fame  purpofe  with  the  mucous  glands 
or  dudts  which  are  placed  within  many  of  our  internal  organa. 

In  the  next  place,  thefe  creatures  have  neither  fuperior  nor 
inferior  extremities,  as  quadrupeds  and  fowls ; for  their  pro- 
greflion  is  performed  in  a different  way  from  either  of  thole 
fpecies  of  animals  : for  this  purpofe  they  are  provided  with 
machines,  properly  confiding  of  a great  number  of  eladic 
beams,  connected  to  one  another  by  firm  membranes,  and  with 
a tail  of  the  fame  texture ; their  fpine  is  very  moveable  to- 
wards the  poderior  part,  and  the  dronged  mufcles  of  their 
bodies  are  infarted  there.  Their,  tails  are  fo  framed  as  to  con- 
tra£l  to  a narrow  fpace  when  drawn  together  to  either  fide,  and 
to  expand  again  when  drawn  to  a draight  line  with  their 
bodies  ; fo,  by  the  abidance  of  this  broad  tail,  and  the  fins  on 
their  fides,  they  make  their  progreffion  much  in  the  fame  way 
as  a boat  with  oars  on  its  fides  and  rudder  at  its  dern.  The 
perpendicular  fins  fituated  on  the  fuperior  part  of  their  body, 
keep  them  in  aquilibrio , hindering  the  belly  from  turning  up- 
permod  : which  it  would  readily  do,  becaufe  of  the  air-bag  in 
the  abdonten  rendering  their  belly  fpecifically  lighter  than- 

their" 
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their  back  ; but  by  the  refiftance  thefe  fins  meet  with  when  in- 
• dined  to  either  fide,  they  are  always  kept  with  their  backs  up- 
'.permoft. 

The  befit  account  of  this  matter,  we  have  in  the  treatife  be- 
fore-mentioned, viz.  Borelli  de  Motu  Ammalium , cap.  23. 

It  may  be  next  obferved,  that  thefe  creatures  have  nothing 
that  can  be  called  a neck,  fince  they  feek  their  food  in  an  hori- 
zontal way,  and  can  move  their  bodies  either  upwards  or 
downwards,  as  they  have  occafion,  by  the  contraction  or  dila- 
tation of  the  air-bag  •,  -a  long  neck,  as  it  would  hinder  their 
progrefllon,  would  be  very  difadvantageous  in  the  element  they 
live  in. 

The  abdomen  is  covered  on  the  inferior  part  with  a black- 
coloured  thin' membrane  refembling  our  peritoneum.  It  is 
divided  from. the  thorax  by  a thin  membranous  partition, 
which  has  no  mufcular  appearance  •,  fo  that  we  have  now  feen 
two  different  forts  of  animals  that  have  no  mufcular  diaphragm. 

Thefe  creatures  are  not  provided  with  teeth  proper  for 
breaking  their  aliment: into  final!  morfels,  as  the  food  they  ufe 
is  generally  fmall  fifties,  or  other  animals  that  need  no  tritu- 
ration in  the  mouth,  but  fpontaneofly  and  gradually  diffolve 
•into  a liquid  chyle.  Their  teeth  ferve  to  grafp  their  prey,  and 
hinder  the  creatures  they  have  once  catched  from  efcaping  a- 
gain.  For  the  fame  purpofe,  the  internal  cartilaginous  bafis 
of  the  bronchire,  and  the  two  round  bodies  fituated  in  the  pofte- 
rior  part  of  the  jaws,  have  a great  number  of  tenter-hooks  fix- 
ed into  them,  in  fuch  a manner  as  that  any  thing  can  eafily'  get 
down,  but  is  hindered  from  getting  back.  The  water  that  is 
neceffarily  taken  along  with  their  food  in  too  great  quanti- 
ties to  be  received  into  their  jaws  in  deglutition,  paffes  between 
.the  interfaces  of  the  branchiae  and  the  flap  that  covers  them. 
The  compreflion  of  the  water  on  the  branchiae  is  of  confider- 
. able  ufe  to  the  animal,  as  we  ftiall  explain  by  and  by. 
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The  cefophagtts  in  thefe  creatures  is  very  fhort,  and  fcarcely 
diftinguifhed  from  their  ftomach  ; and  their  food  lies  almoft 
equally  in  both,  i he  ftomach  is  of  an  oblong  figure.  There 
are  commonly  found  fmall  fifties  ftill  retaining  their  natural 
form  in  the  ftomach  of  large  ones  ; but  when  touched,  they 
melt  down  into  a jelly.  From  this,  and  the  great  quantity  of 
liquors  poured  into  their  ftomachs,  we  may  conclude,  that  di- 
geftion  isfolely  brought  about  in  them  by  the  diffolving  power 
of  a menftruum,  and  that  no  trituration  happens  here. 

The  guts  of  thefe  animals  are  very  fhort,  making  only  three 
turns  ; the  laft  of  which  ends  in  the  common  cloaca  for  the 
faeces,  urine,  and  femen,  fituated  about  the  middle  of  the  infe- 
rior part  of  their  bodies. 

To  that  fubftance  which  I call  pancreas ^ome  give  the  name  of 
i ntejlinula  caca:  it  confifts  of  a very  great  number  of  fmall  threads} 
like  fo  many  little  worms,  which  all  terminate  at  laft  in  two  larg- 
er canals,  that  open  into  the  firft  gut,  and  pour  into  it  a vifeous 
liquor  much  about  the  place  where  the  biliary  duffs  enter. 
That  kind  of  pancreas  formed  of  tntejlinula  caca  is  peculiar  to 
a certain  kind  of  fifties  ; for  the  cartilaginous,  broad,  and  flat- 
kind,  as  the  fkate,  foie,  flounder.  See.  have  a pancreas  refem-r 
bling  that  of  the  former  clafs  of  animals.  Their  inteftines  are 
connected  to  the  back-bone  by  a membrane  analogous  to  a 
mtfentery. 

Their  liver  is  very  large,  of  a whitifli  colour,  and  lies  almoft 
wholly  in  the  left-fide,  and  contains  a great  deal  of  fat  or  oil. 

The  gall-bladder  is  fituated  a confiderable  way  from  their 
liver  ; and  fends  out  a canal,  the  cyftic  duff,  which  joins  with 
the  hepatic  duff  juft  at  the  entry  into  the  gut.  Some  fibres  are 
ftretched  from  the  liver  to  the  gall-bladder;  but  nobody  that  I 
know  of  has  hitherto  difeovered  any  cavity  in  thefe  cords  : fo 
in  this  animal  it  fhould  feem  impofhble  that  the  bile  can  be 

parried  into  the  gall-bladder  in  the  ordinary  way ; and  confe- 
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ejuently  it  muft  either  be  fecreted  on  the  Tides  of  that  fac,  or 
regurgitate  into  it  from  the  canalis  choledochus  *. 

The  fpleen  is  placed  near  the  back-bone,  and  at  a place 
where  it  is  fubjedl  to  an  alternate  prelTure  from  the  conftric- 
tion  and  dilatation  of  the  air-bag,  which  is  fituated  in  the 
neighbourhood.  Since,  in  all  the  different  animals  we  have  dif- 
fered, we  find  the  fpleen  attached  to  forne  part  that  may  give 
it  a conquaflation;  as  in  the  human  fubjeft  and  quadrupeds,  it 
is  contiguous  to  the  diaphragm  ; in  fowls,  it  is  placed  between 
the  back-bone,  the  liver,  and  ftomach  ; in  fifhes,  it  lies  on 
the  faccus  aerius : and  fince  we  find  it  fo  well  ferved  with 
blood-veffels,  and  all  its  blood  returning  into  the  liver  ; we 
muft  not  conclude  the  fpleen  to  be  an  inutile  pondus , only  to 
ferveas  a balance  to  the  animal  pr»  equilibria,  but  particular- 
ly defigned  for  preparing  the  blood  for  the  liver. 

The  only  organs  of  generation  in  this  animal  are  two  bags 
fituated  in  the  abdomen  uniting  near  the  pcdex.  Thefe  in  the 
male  are  filled  with  a whitifh  firm  fubftance  called  the  milt ; 
and  in  the  female  with  an  infinite  number  of  little  ova  clufter- 
ed  together,  of  a reddifh  yellow  colour,  called  the  roe.  Both  thefe 
at  fpawning-time  we  find  very  much  diftended ; whereas  at 
any  other  time  the  male  organ  can  fcarcely  be  diftinguifhed 
from  the  female ; nor  is  there  any  proper  inftrument  in  the 
male  for  throwing  the  feed  into  the  organ  of  the  female, 
as  in  other  creatures.  I fhall  not  take  upon  me  to  deter- 
mine the  way  whereby  the  female  fperm  is  impregnated ; but 
we  find  that  the  fpawn  of  frogs  confifts  of  fmall  fpecks 
wrapped  up  in  a whittifti  glutinous  liquor ; thefe  fpecks  are 
the  rudiments  of  the  young  frogs,  which  are  nouriflied  in  that 

liquor 

* Here  we  may  make  the  fame  remark  as  upon  the  biliary  duds  sf 
fowls,  viz.  that  hepato-cyftic  duds  exift  in  the  one  as  well  as  the 
other.  This,  for  example,  is  very  obvious  in  the  falmon,  where  large 
and  diftind  duds  run  from  the  biliary  duds  of  the  liver,  and  open  into 
the  gall-bladder. 
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liquor  till  they  are  able  to  go  in  fearch  of  their  food  *.  In  the 
■fame  way,  the  ova  of  fifties  are  thrown  out  and  depofited  in 
■the  fund,  the  male  being  for  the  moft  part  ready  to  impreg- 
nate them,  and  they  are  hatched  by  the  heat  of  the  fun.  It 
is  curious  enough  to  remark  with  what  care  they  feek  for  a 
.proper  place  to  depofite  their  ova,  by  fwimming  to  the  {hallow, 
where  they  can  better  enjoy  the  fun’s  rays,  and  fhun  the  jaws 
of  other  large  fiflies.  The  river-fifhes,  again,  fpawn  in  fome 
.creek  free  from  the  hazard  of  the  impetuous  ftream.  But  whe- 
ther this  mixture  be  brought  about  in  fifhes  by  a fimple  appli- 
cation of  the  genitals  to  each  other,  or  if  both  of  them  throw 
•out  their  liquors  at  the  fame  time  in  one  place,  and  thus  bring 
.about  the  defired  mixture,  it  is  not  eafy  to  determine;  the 
latter,  I think,  feems  moft  probable.  Thefe  creatures  are  fo 
fhy,  that  we  cannot  eafily  obferve  their  manner  of  copulation, 
and  we  are  confequently  but  little  acquainted  with  their  na- 
tural hiftoiy.  Frogs,  it  is  very  evident,  do  not  copulate  ; at 
lead  no  farther  than  to  allow  both  fexes  an  opportunity  of 
throwing  their  fperm.  Early  in  the  fpring  the  male  is  found 
for  feveral  days  in  clofe  contact  upon  the  back  of  the  female 
with  his  fore-legs  round  her  body  in  fuch  a manner  that 
makes  it  very  difficult  to  feparate  them,  but  there  is  no  com- 
munication. At  this  time  the  female  lays  her  fpawn  in  fome 
place  that  is  moft  fecure,  while  the  male  emits  his  fperm  upon 
.the  female  fpawn. 

After  raifing  up  the  black  peritoneum  in  fifties,  there  comes 
.in  view  an  oblong  white  membranous  bag,  in  which  there  is 

nothing 

* Spallanzani  has  found,  that  the  eggs  of  frogs,  toads,  and  water 
•newts,  are  not  fecundated  in  the  body  of  the  female;  that  the  male 
emits  his  femen  upon  the  fpawn  while  it  is  flowing  from  the  female ; 
and  that  thefeetus  pre-exifts  in  the  bodyof  theft  male:  but  whether 
impregnation  takes  place  in  the  fame  manner  in  filhes,  he  has  not  \et 
been  able  to  determine,  though  he  feems  to  thirk  it  probable.  See 
Merutions  -relative  to  the  Natural  Hiftory  of  Animals  and  Vege- 
tables, Vol.  II. 


COMPARATIVE  ANATOMY.  4ft 

nothing  contained  but  a quantity  of  elaflic  air.  This  is  the 
fiuimmitig-bladder : it  lies  clofe  to  the  back-bone  ; and  has  a 
flrong  mufcular  coat,  whereby  it  can  contract  itfelf.  By 
contracting  this  bag  and  condenfing  the  air  within  it,  fifti 
can  make  their  bodies  fpeci Really  heavier  than  water,  and  fo 
readily  fall  to  the  bottom;  whereas  the  mufcular  fibres  ceafing 
to  act,  the  air  is  again  dilated,  and  they  become  fpecifically 
lighter  than  water,  and  fo  fwim  above.  According  to  the 
different  degrees  of  contraction  and  dilation*  of  this  bladder, 
they  can  keep  higher  or  lower  in  the  water  at  pleafure.  Hence 
flounders,  foies,  raia  or  Ikate,  and  fuch  other  fifties  as  want  this 
fac,  are  found  always  groveling  at  the  bottom  of  the  water  : it 
is  owing  to  this  that  dead  fifh  (unlefs  this  membrane  Has  been 
previoufly  broken)  are  found  fwimming  on  the  furface  with 
their  bellies  uppermoft ; for  the  back-bone  cannot  yield,  and 
the  diftended  fac  is  protruded  into  the  abdomen,  and  the 
back  is  confequently  heavieft  at  its  upper  part,  according  to 
their  pofture.  There  is  here  placed  a glandular  fubftance,  con- 
taining a quantity  of  red  blood  ; and  it  is  very  probable  that 
the  air  contained  in  the  fwimming-bladder,  is  derived  from 
this  fubftance.  From  the  anterior  part  of  the  bag  go  out 
two  procejjes  or  appendices,  which,  according  to  the  gentlemen  of 
the  French  academy,  terminate  in  their  fauces  : In  a variety  of 
other  fifties  we  find  communications  with  fome  parts  of  the 
alimentary  canal,  particularly  the  oefophagus  and  ftomacH. 
The  falmon  has  an  opening  from  the  fore-end  of  the  air-bag 
into  the  oefophagus,  which  is  furrounded  by  a kind  of'  mufcu- 
lar fibres.  The  herring  has  a funnel-like  puffage  leading  from 
the  bottom  of  the  ftomach  into  the  air-bag  ; but  it  is  not  deter- 
mined whether  the  air  enters  the  air-bag  by  this  opening,  or 
comes  out  by  it : the  latter,  however,  feems  to  be  the  more 
probable  opinion,  as  the  glandular  body  is  found  in  all  fifties, 
whereas  there  are  feveral  without  this  pafiage  of  communi- 
cation. But  in  fome  fifties,  as  the  cod  and  haddock,  I never 

could 


43* 


COMPARATIVE  ANATOMY. 


could  find  out  this  communication,  either  by  tracing  them* 
pouring  in  mercury  or  water,  &c.  I put,  it  is  true,  a probe 
through  them  : but  then  with  the  fame  ftrength  I could  have 
put  it  through  the  fides  of  die  procefles. 

At  the  fuperior  part  of  this  bag  there  are  other  red-coloured 
bodies  of  a glandular  nature,  which  are  connected  with  the 
kidneys.  From  them  the  ureters  go  down  to  their  infertion 
in  the  vefica  urinaria , which  lies  in  the  lower  part  of  the  ab- 
domen ; and  the  urethra  is  there  produced,  which  terminates 
in  the  podex. 

Thefe  lad-mentioned  parts  have  not  hitherto  been  obferved 
in  fome  fpecies  of  fifit;  whence  authors  too  haftily  denied 
them  in  all.  Thefe  creatures  have  a membranous  diaphragm , 
that  forms  a fac  in  which  the  heart  is  contained.  It  is  very 
tenfe,  and  almoft  perpendicular  to  the  vertebrae. 

The  heart  is  of  a triangular  form,  with  its  bafe  downwards 
and  its  apex  uppermoft  ; which  fituation  it  has  becaufe  of  the 
brdnch'ue.  The  heart  has  but  one  auricle , one  ventricle , and 
6ne  great  artery^  The  fize  of  the  auricle  and  that  of 
the  ventricle  are  much  the  fame;  the  artery  fends  out  nume- 
rous branches  to  the  branchue  or  gills.  And  what  is  rather 
curious,  this  artery,  inftead  of  fupporting  all  parts  as  in  the 
frog,  is  diftributed  entirely  upon  the  gills,  every  branch  ter- 
minating there,  and  becoming  fo  extremely  fmall  as  at  lad  to 
cfcape  the  naked  eye. 

The  bremchiee  lie  in  two  large  flits  at  each  fide  of  the 
head,  and  feem  to  be  all  that  bears  any  analogy  to  lungs. 
Their  form  is  femicircular  •,  they  have  a vaft  number  of 
red  fibrillce  (landing  out  on  each  fide  of  them  like  a fringe, 
and  very  much  refemble  the  vane  of  a feather.  Thefe  bran- 
chiae arc  perpetually  ftibjecl  to  an  alternate  motion  and  pref- 
furc  from  the  water;  and  we  may  here  remark,  that  we  have 
not  found  any  red  blood  but  in  places  fubjedl  to  this  alternate 
preffure.  This  obfervation  will  help  us  in  explaining  the  adlion 
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t>£  the  lungs  upon  the  blood.  Over  thefe  gills  there  is  a large 
flap,  allowing  a communication  externally;  by  which  the  wa- 
ter they  are  obliged  to  take  into  their  mouths  with  their  food 
finds  an  exit  without  palling  into  their  ftomach : it  is  owing 
to  thefe  flaps  coming  fo  far  down,  that  the  heart  is  faid  com- 
monly to  be  fltuated  in  their  heads.  The  blood  is  collected  a- 
gain  from  the  gills  by  a vail  number  of  fmall  veins,  fdmewhat 
in  the  fame  manner  as  in  our  pulmonary  vein;  but  inftead  of 
going  back  to  the  heart  a fecond  time,  they  immediately  unite 
and  form  an  aorta  defcendens  without  the  intervention  of  an 
auricle  and  ventricle.  Hence  a young  artatomift  may  be 
puzzled  to  find  out  the  power  by  which  the  blood  is  propelled 
from  the  gills  to  the  different  parts  of  the  body;  but  the  diffi- 
culty will  be  confiderably  leffened  when  we  con fider  the  man- 
ner in  which  the  blood  is  carried  through  the  liver  from  the 
inteftines  in  man  and  quadrupeds.  The  aorta  in  fiffies  fends 
off  branches  which  fupply  all  the  parts  of  the  body  excepting 
the  gills.  From  the  extremity  of  thofe  branches  the  blood  re- 
turns to  the  heart  fomewhat  in  the  fame  manner  as  in  the  for- 
mer clafs  of  animals  ; only  there  are  two  inferior  venae  cavae, 
whereas  the  former  has  but  one. 

Abforbent  fyjiem  in  Fi/hes.  We  (hall  take  the  Haddock  as  a 
general  example:  for  the  other  fiffies,  particularly  thofe  of  the 
fame  fhape,  will  be  found  in  general  to  agree  with  it. 

On  the  middle  of  the  belly  of  a haddock,  immediately  be- 
low the  outer  fkin,  a lymphatic  veflel  runs  upwards  from  the 
anus,  and  receives  branches  from  the  parietes  of  the  belly,  and 
from  the  fin  below  the  anus : near  the  head  this  lymphatic 
paffes  between  the  two  peftoral  fins ; and  having  got  above 
them,  it  receives  their  lymphatics.  It  then  goes  under  the 
fymphyfis  of  the  two  bones  which  form  the  thorax,  where  it 
opens  into  a net-work  of  very  large  lymphatics,  which  lie  clofe 
to  the  pericardium,  and  almoft  entirely  furrounds  the  heart. 
This  net-work,  befides  that  part  of  it  behind  the  heart,  has  a 

Vol.  m.  I i i large 
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large  lymphatic  on  each  fide,  which  receives  lymphatics  from, 
the  kidney,  runs  upon  the  bone  of  the  thorax  backwards,  anefc 
'A'hen  it  has  got  as  far  as  the  middle  of  that  bone,  it  fends  off 
a large  branch  from  its  infide  to  join  the  thoracic  duel.  After 
detaching  this  branch,  it  is  joined  by  the  lymphatics  of  the 
thoracic  fins,  and  fcon  after  by  a lymphatic  which  runs  upon 
the  fide  of  the  fifh.  it  is  formed  of  branches,  which  give  it  a 
beautiful  penniform  appearance. 

Befidcs  thefe  branches,  there  is  another  deeper  fet  which 
accompanies  the  ribs.  After  the  large  lymphatic  has  been  join- 
ed by  the  above-mentioned  veffels,  it  receives  lymphatics  from 
the  gills,  orbit,  nofe,  and  mouth.  A little  below  the  orbit, 
another  net-work  appears,  confiding  in  part  of  the  veffels  a- 
bove-deferibed,  and  of  the  thoracic  du£t.  This  net-work  is 
very  complete,  fome  of  its  veffels  lie  on  each  fide  of  the  muf- 
cles  of  the  gills ; and  from  its  internal  part,  a trunk  is  fent 
out  which  terminates  in  the  jugular  vein.- 

The  la£leals  run  on  each  fide  of  the  mefenteric  arteries,  a- 
naflomofing  frequently  acrofs  thofe  veffels.  The  receptaculum 
into  which  they  enter  is  very  large,  in  proportion  to  them ; 
and  confifls  at  its  lower  part  of  two  branches,  of  which  one 
lies  between  the  duodenum  and  flomach,  and  runs  a little  way 
upon  the  pancreas,  receiving  the  lymphatics  of  the  liver,  pan- 
creas, thofe  of  the  lower  part  of  the  flomach,  and  the  lacleals 
from  the  greatefl  part  of  the  fmall  inttflines.  The  other 
branch  of  the  receptaculum  receives  the  lymphatics  from  the 
reft  of  the  alimentary  canal.  The  receptaculum  formed  by 
thefe  two  branches  lies  on  the  right  fide  of  the  upper  part  of 
the  flomach,  and  is- joined  by  fome  lymphatics  in  that  part, 
an  1 alfo  by  fome  from  the  found  and  gall-bladder,  which  in 
this  fifh  adheres  to  the  receptaculum.  This  thoracic  duel 
takes  its  rife  from  the  receptaculum,  and  lies  on  the  right  fide 
of  the  oefophagus,  receiving  lymphatics  from  that  part ; and 
running  up  about  half  an  inch,  it  divides  into  twro  du£ls,  one 
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,»f  which  pafies  over  the  cefophagus  to  the  left  fide,  and  the 
other  goes  ftraight  upon  the  right  fide,  pafies  by  the  upper 
•part  of  the  kidney,  from  which  it  receives  fome  fmall  branches, 
and  foon  afterwards  is  joined  by  a branch  from  the  large  lym- 
phatic that  lies  above  the  bone  of  the  thorax,  as  formerly  men- 
tioned : near  this  part  it  likewife  fends  oft'  a branch  to  join  the 
dutft  of  the  oppofite  fide  ; and  then,  a little  higher,  is  joined  by 
thdfe  large  lymphatics  from  the  upper  part  of  the  gills,  and 
from  the  fauces. 

The  thoracic  ducft,  after  being  joined  by  thefe  veflels,  com- 
municates with  the  net-urork  near  the  orbit,  where  its  lymph 
is  mixed  with  that  of  the  lymphatics  from  the  pofterior  part 
of  the  gills,  and  from  the  fuperior  fins,  belly,  &c.  and  then 
from  this  net-work,  a vefiel  goes  into  the  jugular  vein  juft  be- 
low the  orbit.  This  laft  vefiel  which  may  be  called  the  termi- 
nation of  the  whole  fyftem,  is  very  fmall  in  proportion  to  the 
net-work  from  which  it  rifes  ; and  indeed  the  lymphatics  of 
the  part  are  fo  large,  as  to  exceed  by  far  the  fize  of  the  fan- 
guiferous  vefiels. 

The  thoracic  du<ft  having  pafied  under  the  cefophagus 
•from  the  right,  runs  on  the  infide  of  the  vena  cava  of  the 
left  fide,  receives  a branch  from  its  fellow  of  the  oppofite 
fide,  and  joins  the  large  lymphatics  w'hich  lie  on  the  left- 
fide  of  the  pericardium,  and  a part  of  thofe  which  lie  be- 
hind the  heart ; and  afterwards  makes,  together  with  the  lym- 
phatics from  the  gills,  upper  fins,  and  fide  of  the  fifli,  a net- 
work, from  which  a vefiel  pafies  into  the  jugular  vein  of  this 
fide.  In  a word,  the  lymphatics  of  the  left  fide  agree  exadtly 
with  thofe  of  the  right  fide  above  defcribed.  Another  part  of 
the  fyftem  is  deeper- feated,  lying  between  the  roots  of  the  fpi- 
nal  procefies  of  the  back-bone.  This  part  confifts  of  a large 
/trunk  that  begins  from  the  lower  part  of  the  fifh,  and  as  it  af- 
cends,  receives  branches  from  the  dorfal  fins  and  adjacent  parts 
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of  the  body.  It  goes  up  near  the  head,  and  fends  a branch  t« 
each  thoracic  dudt,  near  its  origin. 

The  brain  in  fiihes  is  formed  nearly  in  die  fame  way  as  that 
of  fowls  ; only  we  may  obftrve,  that  the  pofterior  lobes  bear  a 
greater  proportion  to  the  anterior. 

Their  organ  of  fmelling  is  large  ; and  they  have  a power 
of  contradling  and  dilating  the  entry  into  their  nofe  as  they 
have  occafion.  It  feems  to  be  moftly  by  their  acute  fmell  that 
they  difcover  their  food  : for  their  tongue  feems  not  to  have 
been  defigned  for  a very  nice  fenfation,  being  of  a firm  carti- 
laginous fubftance  j ar.d  common  experience  evinces,  that 
their  light  is  not  of  fo  much  ufe  to  them  as  their  fmell  in  fearch- 
ing  for  their  nourilhment.  If  you  throw  a frefh  worm  into 
die  water,  a fifli  will  diltinguifh  it  at  a confiderable  diftance ; 
and'  that  this  is  not  done  by  the  eye,  is  plain  from  obferving, 
that  afcer  the  fame  worm  has  been  a confiderable  time  in  the 
water,  and  loll  its  odour,  no  fiihes  will  come  near  it : but  if 
you  take  out  the  bait,  and  make  feveral  little  incifions  into  it, 
fo  as  to  let  out  more  of  the  odoriferous  effluvia,  it  will  have 
the  fame  efFe£I  as  formerly.  Now  it  is  certain,  had  the  crea- 
tures difcovered  this  bait  with  their  eyes,  they  would  have 
come  equally  to  it  in  both  cafes.  In  confequence  of  their 
fmell  being  the  principal  means  of  difcovering  their  food, 
we  may  frequently  obferve  their  allowing  themfelves  to  be 
carried  down  with  the  llream,  that  they  may  afeend  again 
leifurely.  againft  the  current  of  the  water  ; thus  the  odorife- 
rous particles  fwimming  in  that  medium,  being  applied  more 
forcibly  to  their  fmelling  organs,  produce  a ftrongcr  fenfation. 

The  optic  nerves  in  thefe  animals  are  not  confounded  with 
one  another  in  their  middle  progrefs  between  their  origin  and 
the  orbit,  but  the  one  pafles  over  the  other  without  any  com- 
munication \ fo  that  the  nerve  that  comes  Irom  the  left  fide  of 

the  brain  goes  dillin&lv  to  the  right  eye,  and  vice  verfa. 
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Indeed  it  would  feem  not  to  be  neceffary  for  the  optic 
nerves  of  fifhes  to  have  the  fame  kind  of  connection  with  each 
other  as  thofe  of  man  have  : for  their  eyes  are  not  placed  in  the 
fore-part,  but  in  the  fides  of  their  head  ; and  of  confequence, 
they  cannot  fo  conveniently  look  at  any  objedt  with  both  eyes 
at  the  fame  time. 

The  lens  cryjiallina  is  here  a complete  fphere,  and  more  denfe 
than  in  terreffrial  animals,  that  the  rays  of  light  coming  from 
water  might  be  fufficiently  refracted. 

As  fifhes  are  continually  expofed  to  injuries  in  the  uncertain 
element  they  live  in,  and  as  they  are  in  perpetual  danger  of  be- 
coming a prey  to  the  larger  ones,  it  was  neceffary  that  their 
eyes  fhould  never  be  (hut  ■,  and  as  the  cornea  is  fufficiently 
waffled  by  the  element  they  live  in,  they  are  not  provided 
with  palpebras  : but  then,  as  in  the  current  the  eye  mult  be  ex- 
pofed to  feveral  injuries,  there  was  a necefflty  that  it  fhould  be 
fufficiently  defended  •,  which  in  effe£l:  it  is  by  a firm  pellucid 
membrane  that  feems  to  be  a continuation  of  the  cuticula,  be- 
ing ftretched  over  here.  The  epidermis  is  very  proper  for 
this  purpofe,  as  being  infenfible,  and  deftitute  of  veflels,  and 
confequently  not  liable  to  obftru&ions,  or,  by  that  means,  of 
becoming  opake.  In  the  eye  of  the  fkate  tribe,  there  is  a digi- 
tated curtain  which  hangs  over  the  pupil,  and  may  fliut  out  the 
light  when  the  animal  refts,  and  it  is  fimilar  to  the  tunica  adna- 
ta of  other  animals. 

Ear  of  Fifhes.  Although  it  was  formerly  much  doubted  whe- 
ther fifhes  pofleffed  a fenfe  of  hearing,  yet  there  can  be  little 
doubt  of  it  now  ; fince  it  is  found  that  they  have  a complete 
organ  of  hearing  as  well  as  other  animals,  and  likewife  as  the 
water  in  which  they  live  is  proved  to  be  a good  medium.  Piffl- 
es, particularly  thofe  of  the  fkate  kind,  have  a bag  at  fome  dif- 
tance  behind  the  eyes,  which  contains  a fluid  and  a foft  cre- 
taceous fubftance,  and  fupplies  the  place  of  veftibule  and  coch- 
lea. There  is  a nerve  diftributed  upon  it,  fimilar  to  the  portio 
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mollis  in  man.  They  have  femicircular  canals,  which  are  filled 
with  a fluid,  and  communicate  with  the  bag  : they  have  like- 
wife,  as  the  prefent  profefior  of  anatomy  here  has  lately  difco- 
vered,  a meatus  exfcernus,  which  leads  to  the  internal  ear.  The 
cod  fifh,  and  others  of  the  fame  fhape,  have  an  organ  of  hear- 
ing fomewhat  fimilar  to  the  former  ; but  inftead  of  a foft  fub- 
Hance  contained  in  the  bag,  there  is  a hard  cretaceous  ftone. 
In  this  kind  of  fi{h  no  meatus  externus  has  been  yet  obferved. 


The  ANATOMY  of  INSECTS. 

infedts  and  worms  are  fo  exceedingly  numerous,  it  would 
be  endlefs  to  examine  all  the  different  kinds,  nor  would  it 
ferveany  ufeful  purpofe  to  the  anatomift.  We  fhall  therefore 
Be  content  with  making  a few  general  obfervations,  and  thefe 
chiefly  on  the  ftrudture  of  their  body  ; leaving  the  variety  of 
their  colour,  fhape,  &c.  to  the  naturalift.  Infedls  differ  from 
the  former  claffes,  by  their  bodies  being  covered  with  a hard 
cruft  or  fcale,  by  their  having  feelers  or  antennae  arifing  from 
their  head,  and  many  of  them  breathing  the  air  through  lateral 
pores.  As  to  the  fhape  of  their  bodies,  though  it  fomewhat 
differs  from  that  of  birds,  being  in  general  not  fo  fharp  before 
to  cut,  and  make  way  through,  the  air,  yet  it  is  well  adapted  to 
their  manner  of  life.  The  bafe  of  their  bodies  is  not  formed 
of  bone,  as  in  many  other  animals,  but  the  hard  externa"l  cover- 
ing ferves  them  for  fkin  and  bone  at  the  fame  time.  Their 
feelers,  befide  the  ufe  of  cleaning  their  eyes,  are  a guard  to 
them  in  their  walk  or  flight.  Their  legs  and  wings  are  wrell 
fitted  for  their  intended  fervice  ; but  the  latter  vary  fo  much  in 
different  infedls,  that  from  them  naturalifts  have  given  names 
to  the  feveral  orders  of  the  clafs.  As,  firft,  the 


Colcopters 


COMPARATIVE  ANATOMY. 


439 


Cileoptercty  or  beetle  tribe,  which  have  a cruftaceous  elytra  or 
(hell,  that  fhuts  together,  and  forms  a longitudinal  future  down 
their  back. 

Hemiptera — as  incimex,  cockroach,  bug,  &c.  which  have  the 
upper  wings  half  cruftaceous,  and  half  membranaceous ; not 
divided  by  a longitudinal  future,  but  incumbent  on  each  other. 

Lcpuloptcra—  as  the  butterfly*  have  four  wings  covered  with 
fine  fcales  in  the  form  of  powder. 

Neuropiera — as  the  dragon  fly,  fpring-fly,  &c.  have  four 
membranaceous  tranfparent  naked  wings,  generally  reticulated. 

Hymenoptera  — as  wal'ps,  bees,  & c.  have  four  membranaceous 
wings,  and  a -tail  furnifhed  with  a fling. 

Diptera — as  the  common  houfe-fly,  have  only  two  wings. 

Aptera — as  the  lobfler,  crab,  fcorpion,  fpider,.  &c.  have  no 
wings. 

The  ftrufture  of  the  Eye  in  many  infefts  is  a moft  curious 
piece  of  mechanifm.  The  outer  part  is  remarkably  hard,  to 
guard  againfl  injuries  ; and  has  commonly  a reticular  appear- 
ance, or  the  whole  may  be  confidered  as  an  aflemblage  c£ 
imaller  eyes  ; but  whether  they  fee  objects  multiplied  before 
.them,  has  not  yet  been  determined. 

Linnaeus,  and  feveral  others  following  him,  deny  the  exifl* 
ence  of  a Brain  in  thefe  creatures.  But  it  is  certain,  that  at 
leaft  a number  of  the  larger  kinds,  as  the  lobfler,.  crab,  &c^ 
have  a foft  fubftance  fimilar  to  the  brain,  from  which  the  op- 
tic and  other  nerves  take  their  rife  ; befides,  when  this  fubftance 
is  irritated,  the  animal  is  thrown,  into  co-nvulfrons  : hence  we 
would  conclude,  that  Lnfe£ls  have  a brain  as  well  as  the  for- 
mer clafles,  although  this  is  fmaller  in  proportion  to  their  bo- 
dies. 

Their  Ear  has  been  lately  difeovered  to  be  placed  at  the 
root  of  their  antennae  or  feelers,  and  can  be  diftin&ly  feen  in 
fome  of  the  larger  kinds,,  as  the  lobfler. 
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They  have  a Stomach,  and  other  organs  of  digeflion  ; and 
it  is  curious,  that  in  Come,  as  the  lobftcr,  the  teeth  are  found 
in  the  ftomach. 

They  have  a heart  and  blood- veffels,  and  circulation  is  car- 
ried on  in  them  fomewhat  as  in  the  former  clafs ; but  the 
blood  is  without  red  globules  : or,  as  naturalills  fpeak,  is  co- 
lourlefs.  In  the  lobfter,  and  others  of  the  larger  kind,  when 
a piece  of  the  fhell  is  broken,  the  pulfation  of  the  heart  is  feen 
diftinftly,  and  that  fometimes  for  feveral  hours  after  it  has 
been  laid  bare. 

Lungs.  The  exigence  of  thefe  has,  been  denied  by  fome  au- 
thors. But  late  experiments  and  obfervations  fhew,  that  no  fpeci- 
es  want  them,  or  atleaft  fomething  fimilar  to  them;  and  in  many 
infefts,  they  are  larger  in  proportion  than  in  other  animals 
in  moft  of  them,  they  lie  on  or  near  the  furface  of  their  body; 
and  fend  out  lateral  pores  or  tracheae,  by  which  if  the  animal 
is  befmeared  with  oil,  it  is  inftantly  fuffocated. 

Generation.  The  fame  difference  in  fex  exifts  in  infers  as 
in  other  animals,  and  they  even  appear  more  difpofed  to  in- 
creafe  their  fpecies;  many  of  them,  wdren  become  perfeft, 
feeming  to  be  created  for  no  other  purpofe  but  to  propa- 
gate. Thus  the  filk-worm,  when  it  arrives  at  its  perfeft  or 
moth-llate,  is  incapable  of  eating,  and  can  hardly  fly ; it  en- 
.deavours  only  to  propagate  its  fpecies:  after  which  the  male 
immediately  dies,  as  does  the  female  as  foon  as  (he  has  depofit- 
ed  her  eggs. 

Befides  thofe  of  the  male  and  female,  a third  fex  exills  in  . 
fome  in  lefts  which  wre  call  neuter.  As  thefe  have  not  the  dif- 
tinguifhing  parts  of  either  fex,  they  may  be  confidered  as 
eunuchs  or  infertile.  We  know  of  no  inllance  of  this  kind  in 
any  other  clafs  of  animals  ; and  it  is  only  found  among  thofe 
infefts  which  form  themfelves  into  focieties,  as  bees,  w-afps, 
and  ants  t and  here  thefe  eunuchs  arc  real  Haves,  as  on  them 
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lies  the  whole  bufmefs  of  the  economy.  No  hermaphrodites 
as  yet  have  been  difeovered  among  infe£ts. 

Many  have  imagined  that  the  generality  of  infedls  were 
merely  the  produ£tion  of  putrefa&ion,  becaufe  they  have  been 
obferved  to  arife  from  putrified  fubftances  : but  a contrary  o- 
pinion  is  now  more  generally  adopted  ; and  it  is  certain,  that 
if  putrid  bodies  be  fhut  up  in  a clofe  vefiel,  no  infects  are  ever, 
generated  unlefs  their  ova  have  been  originally  depofited  there* 

They  are  oviparous  animals,  and  lay  their  eggs  in  places 
molt  convenient  for  the  noufilhment  of  their  young  ; fome  in, 
water,  others  in  flefh  5 fome  in  fruit  and  leaves ; while  others 
make  nefts  in  the  earth  or  in  wood,  and  fometimes  even  in  die 
hardefl  (tone.  The  eggs  of  all  infects  lirft  become  [larva)  ca- 
terpillar or  maggot ; from  which  they  are  changed  into  ( pupa ) 
chryfalis  or  aureliae,  fo  nanted  from  their  being  inclofed  in  a 
cafe  ; and  thefe  dying,  or  feeming  to  die,  the  [imago)  fly,  or. 
hutterfly,  or  perfeft  ftate  fucceeds  ; and  during  each  of  thefe 
changes  their  appearance  differs  wonderfully. 

Of  W O R M S, 

YT7ITH  refpeft  to  this  clafs  of  animals  they  have  charac- 
’ * ters  correfponding  with  thofe  of  the  former  tribe,  but 
are  diftinguifhed  from  them  by  having  no  antennae,  and  in  be- 
ing furnifhed  with  tentacula. 

Many  of  them,  particularly  thofe  without  {hells,  are  remark- 
ably tenaceous  of  life,  fometimes  capable  of  being  new  formed 
from  a part  which  may  have  been  feparated.  By  much  the 
greater  number  of  them  are  deftitute  of  head,  ears,  nofe, 
eyes,  and  feet. 

Some  of  thofe  in  the  firft  order,  as  the  common  round 
worms,  have  a vafcular  and  nervous  fyftem,  with  the  parts  of 
generation,  which  can  be  diftindly  feen.  Some,  as  the  cuttle 
Vol.  III.  K k k fifh, 


I 


442  COMPARATIVE  ANATOMT. 

fifh,  form  a kind  of  connexion  between  fifhes  and  worms,  in 
poffefling  gills  but  wanting  fins,  Sec.  while  others,  as  thofe  of 
the  lowed  order,  or  zoophyta,  join  the  properties  of  the  ani- 
mal and  vegetable  kingdom  together. 

The  clafs  is  divided  by  Linnaeus,  &c.  into  the  following  or- 
ders, viz. 

Intejlina — as  the  earthworm,  leech,  Sec.  which  are  the  mod 
fimple  animals,  being  perfectly  naked,  and  without  limbs  of 
any  kind.  , 

Mollufca — as  the  naked  fnail,  fea  dar,  cuttle  filh ; which 
are  likewife  fimple  animals  without  any  died,  but  they  are  bra- 
chiatedor  furnifhed  with  a kind  of  limbs. 

’Tejlacea — as  the  fnail,  oyder,  See.  which  have  the  fame 
chara£lers  as  the  former  order,  but  are  covered  with  a {hell, 
and  include  the  greater  part  of  what  we  commonly  call  fhell- 
fifh. 

Lithophyta — as  corals,  madrepores,  See  which  are  compound 
animals  fixed  upon  a calcareous  bafe,  condruCtedby  the  crea- 
tures themfelves. 

Tjoophyta — as  the  fponge,  polypus,  See.  Thefe  are  likewife 
compound  animals,  furnifhed  with  a kind  of  flowers,  and  hav- 
ing. a vegetating  root  and  dem. 

Some  of  thefe  creatures  inhabit  the  earth,  others  live  on  the 
red  of  the  animal  or  on  the  vegetable  kingdom,  and  many  are 
found  in  the  harded  dones ; while  an  innumerable  tribe  of 
them  live  in  the  waters.  In  general,  they  are  faid  to  be  of  the 
hermaphrodite  and  oviparous  kind  ; while  the  lowed  clafs,  as 
the  polypi,  in  a great  meafure  refemble  the  vegetable  kingdom 
in  their  manner  of  growth  : but  for  the  propagation  of  thefe 
animals,  as  well  as  of  the  others  of  this  clafs,  we  refer  the 
reader  to  the  various  books  which  have  lately  been  written  on 
natural  hidorv. 
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\ S the  Burfe  Mucofe  are  organs  which  form  a very  curious 
part  of  our  ftru&ure,  a perfeQ  knowledge  of  them  will 
frequently  be  found  ufeful  in  practice ; yet,  notwithftanding 
the  neceffity  of  being  well  acquainted  with  thefe  material  parts 
of  the  human  frame,  anatomifts,  even  the  lateft  and  moft  ac- 
curate, have  not  paid  that  attention  to  the  fubjedl  which  its 
importance  feems  to  require. 

It  is  well  known  that  the  tendons  of  the  mufcles,  at  the  wrifts 
and  ankles,  and  in  their  courfe  along  the  fingers  and  toes,  are 
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conduced  in  fheaths.  Window  obferved,  that  thefe  fheaths 
were  lined  with  thin  and  fmooth  membranes;  and  Albinus 
remarked,  that  where  thefe  ligamentary  {heaths  were  abfent, 
facs  were  frequently  interpofed  between  the  tendons  and  the 
bones  over  which  thefe  tendons  moved.  To  thefe  facs,  he 
gave  the  name  of  Burf<z  Mucofa ; and  in  his  admirable 
work,  the  Hiftory  of  the  Mufcles,  he  deferibes  feveral  of 
them.  Dr  Monro  thinks,  and  not  without  juft  grounds,  that 
Window  had  not  fufficiently  examined  the  extent  and 
ftrudture  of  tire  membranes  liiqing  the  ligamentous  fheaths 
of  the  tendons ; and  he  alfo  makes  it  appear,  that  Albinus 
did  not  perceive,  as  is  really  the  cafe,  any  fimilarity  be- 
tween thefe  membranes  and  the  facs  which  he  deferibed  under 
the  name  of  Burfa  Mucofa.  Some  of  the  later  anatomifts,  Pro- 
fedor  Monro  thinks,  have  not  fufficiently  attended  to  Albinus’s 
difeovery ; and  that  others,  efpecially  the  learned  Haller,  have 
miftaken  the  nature  of  the  Burfie , fuppofing  them  to  be  formed 
of  cellular  membrane,  like  that  which  covers  the  belly  of  the 
mufcles  ; while  the  greater  number  of  the  later  writers  on  a- 
natomy  have  contented  themfelves  with  repeating  the  deferip- 
tion  given  by  Albinus,  and  have  never  attempted  to  throw  far- 
ther light  on  the  fubjeft. 

The  Burfa  Mucofie  are  only  to  be  found  in  tire  extremities  of 
the  body  ; they  are  in  all  140,  33  in  each  fuperior,  and  37  in 
dach  inferior  extremity. 

Many  of  them  are  placed  on  the  inner  fides  of  the  tendons, 
between  thefe  and  the  bones.  Many  others  cover  not  only 
the  inner  but  the  outer  fides  of  the  tendons,  or  are  interpofed 
between  the  tendons  and  external  parts,  as  well  as  between 
thofe  and  the  bones. 

Some  are  fituated  between  the  tendons  and  external  parts 
only  or  chiefly  ; fome  between  contiguous  tendons,  or  between 
the  tendons  and  the  ligaments  of  the  joints. 
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A few  fuch  facs  are  interpofed  where  the  procefles  of  bones 
play  upon  the  ligaments,  or  where  one  bone  plays  upon  ano- 
ther. 

Where  two  or  more  tendons  are  contiguous,  and  after- 
wards feparate  from  each  other,  we  generally  find  a common 
burfa  divided  into  branches,  with  which  it  communicates ; and 
a few  burfie  of  contiguous  tendonr  communicate  with  each 
other. 

Some  burfie,  even  in  young  and  healthy  children,  commu- 
nicate with  the  cavities  of  the  joints  ; and  in  many  old  perfons 
I have  obferved  fuch  communications  formed  by  ufe  or  worn 
by  friction,  although  there  had  been  no  lamenefs  nor  com- 
plaint of  pain  made  by  the  perfon  on  that  account  during 
life. 

There  is  fome  little  difference,,  in  different  perfons,  as  to 
the  manner  in  which  contiguous  facs  communicate  with  each 
other,  or  with  the  cavities  of  the  joints  : And,  particulary,  I 
have  obferved,  that  a burfa  as  large  as  a hen’s  egg,  which  is 
placed  behind  the  tendon  of  the  extenfors  of  the  leg,  in  fome 
perfons  has  no  communication  with  the  cavity  of  the  joint  of 
the  knee  ; but  in  the  greater  number  of  children,  as  well  as 
adults,  although  I obferved  the  appearance  of  a feptum , or  the 
root  of  one,  yet  I found  the  opening  large  enough  to  allow 
one  or  two  fingers  to  pafs  from  the  burfa  into  the  joint. 

We  are  at  firfl  fight  (truck  with  the  refemblance  which  the 
ftructure  of  the  burfae  bears  to  that  of  the  capfular  ligaments 
of  the  joints  ; and  the  more  attentively  we  purfue  the  compa- 
■rifon,  the  more  juft  and  perfect  their  agreement  will  be  found. 

1 . The  internal  membrane  of  the  ligaments  of  the  joints, 
like  that  of  the  burfie,  is  thin  and  denfe. 

2.  It  is  conne6ted  to  the  external  ligaments  by  the  com- 
mon cellular  fubftance. 
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3.  Between  it  and  the  bones,  layers  of  cartilage  or  the  ar- 
ticular cartilages  are  interpofed. 

4.  At  the  fides  of  the  joint,  where  it  is  not  fubjefted  to  vio- 
lent prefl'ure  and  friftion,  the  adipofe  fubftance  is  connefted 
with  the  cellular  membrane. 

5*  Within  the  cavities  of  the  joints  we  obferve  mafles  of 
fat  projecting  which  are  covered  with  limilar  blood-veflels, 
and  with  fimilar  fimbriae  or  fringes  hangingTrom  their  edges. 

6.  In  the  knee  we  may  obferve  the  upper  part  of  fucli  a 
mafs  of  fat,  forming  what  has  been  called  the  mucilaginous 
gland  of  the  joint  \ and  the  under  part  of  it  projecting  into  the 
turfa,  behind  the  ligament  which  ties  the  patella  to  the  tibia. 

7.  The  liquor  which  lubricates  the  burfte  has  the  fame 
colour,  confiftence  and  properties,  as  that  of  the  joints  ; and 
Both,  as  1 have  found  by  experiment,  are  affeCted  in  the  fame 
manner  by  heat,  mineral  acids,  and  ardent  fpirits. 

8.  In  fome  places  the  burfae  conftantly  communicate  with 
the  cavities  of  the  joints  ; in  others  they  generally  do  fo:  From 
which  we  may  infer  a famenefs  of  ftrudure. 

As  there  is  not  room,  in  this  place,  for  the  whole  of  Dr 
Monro’s  account  of  the  Burfe  Mucofce , it  may  be  fulheient  to 
fay,  that  the  admiflion  of  air  into  thefe  cavities  is  productive 
of  the  word  confequences  ■,  this  leads  Dr  Monro  into  many 
arguments  which  prove  the  abfolute  necelhty,  where  any  ope- 
ration requires  an  opening  of  thefe  cavities,  of  preventing,  as 
much  as  pofiible,  any  admiflion  of  air ; and  the  directions 
which  he  gives  for  conducting  the  operation  fo  as  to  avoid 
this  inconvenience  are  admirable.  Among  other  operations 
on  which  he  enlarges,  is  that  for  the  reduction  of  the  incar- 
cerated hernia.  He  fhews  that  the  cutting  of  the  peritonaeum, 
or  the  tendons  of  the  abdominal  mufcles,  contributes  little  to 
ike  fatal  confequences  which  frequently  attend  the  operation  j 
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but  that  all,  at  leaft  the  mod  dangerous,  of  the  bad  fymptoms, 
arife  from  the  opening  of  the  hernial  fac,  and  the  confequenC 
admiffion  of  air.  He  therefore  juftly  condemns  the  common 
mode,  univerfally  recommended,  of  opening  the  hernial  fac 
before  cutting  the  tendons  of  the  abdominal  mufcles.  After 
the  integuments  are  cut  through, and  the  fac  is  expofed  to  view, 
he  advifes  to  cut  the  tendon  and  to  reduce  the  hernia  with- 
out opening  it.  His  arguments  for  the  propriety  of  this  prac- 
tice, and  the  anfwers  which  he  gives  to  objections  that  may 
be  made  againlt  it,  are  well  fupported. 
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TO  VOLUME  THIRD. 

A 

ABDOMEN.  Many  lymphatic  glands  contained  in  its  cavity,  2T4. 
Ablorbent  fyltem,  1 9 r . Hiftory  of  its  difcovery,  191.  Of  the 
fyllem  in  general,  193.  Particular  defcription  of  it,  197. 
Abforbent  vefTds  of  the  trunk,  203.  See  lymphatic  vcfTels. 

Abforption  by  the  Ivmphatic  vefTels  treated  of,  245. 
j£ther,  univerfally  diffufed,  cannot  be  applied  to  the  animal  (Econo- 
my, 168. 

Air,  how  it  gets  admiflion  during  incubation  into  an  egg,  406,  n. 
Allantois  has  no  exiftence  in  human  fubjeCts,  16  Its  iituation  an'dufe 
in  brutes,  ib.  The  arguments  for  and  againft  its  exiftence  in  the 
human  fpecieS  confidered,  344?  381.  Defcription  of  it  in  quadru- 
peds, ib. 

Amnios,  the  fineft  and  ftrongeft  of  all  the  uterine  membranes,  16.  A 
fine  tranfparent  membrane  enveloping  the  foetus,  8.  Has  no  con- 
fpicUous  blood-veflels,  41.  Extended  under  the  placenta,  ib.  A 
particular  membrane  of  this  kind  for  each  foetus,  ib. 

Amphibious  animals  fuppofed  to  have  no  other  abforbent  fyftemthan 
the  red  veins,  242.  Anatomy  of  them,  436. 

Amputations,  feveral  fymptoms  attending  them  explained,  310. 
Anafarca,  the  water  collected  in  that  difeafe  fometimes  abforbed  and 
evacuated  by  ftool  or  urine,  237. 

Anaftomofis  between  the  vefTels  of  the  mother  andthofeof  the  placenta^ 
feems  probable  from  hemorrhagies  foliowingthe  extraction  of  it,  38. 
Angina  occafions  a pain  in  the  teeth  and  ear,  290. 

Animal  food,  thofe  creatures  which  feed  on  it  have  lefs  capacious  and 
ftronger  bladders  than  others,  343. 

Animal  kingdom  fo  nearly  connected  with  the  vegetable,  that  their  li- 
mits can  fcarcely  be  determined’,  33c. 

Antrum  Willefti  wanting  in  the  ftomach  of  a dog,  33.5'. 

Aorta  receives  the  blood  from  the  left  ventricle  of  the  heart,  83.  Dif- 
tributes  it  to  all  parts  of  the  body,  97.  Its  general  divifion,  98 
Examination  of  its  capital  or  original  branches,  102. 

Aqueous  animals,  their  anatomy,  436. 

Arms,  each  of  them  has  two  fets  of  lymphatic  vefTels,  219. 

Arteria  angularis,  a branch  of  the  external  carotid  diftributed  on  the 
hofe,  &c.  106. 

Arteria  articu'aris,  a branch  of  the  axillary  art«ry  diftributed  on  the 
deltoid  mufcle,  iao. 

Arteria  axillaris,  the  name  of  the  fubclavian  artery,  as  it  goes  out  of 
the  thorax  and  pafTes  tinder  the  axilla,’  rot,  106. 

Arteria  auditoria  interna,  a branch  of  the  bafilaris  diftributed  on  the 
organ  of  hearing,  115. 

Arteria  bafilaris,  the  common  trunk  of  the  pofterior  occipital  arteries, 

II4- 

Arteria  biliaria,  a branch  of  the  right  gaftric  artery,  loft  in  the  great 
lobe  of  the  liver,  129. 

Arteria  brachialis,  a branch  of  the  axillary  artery,  running  down  the 
infide  of  the  arm,  120. 

Arteria  bronchialis,  a branch  of  the  fuperior  intercoftal  aorta,  or  arte- 
ria oefophagea,  116.  Miftake  concerning  the  communications  of 
Vot.’IH.  h 1 1 this 
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this  with  the  pulrtionary  artery,  17. 

Arteria  carotis  externa,  a branch  of  the  great  carotid  trunk,  diftribu-' 
ted  on  the  external  parts  of  the  head,  icj. 

Arteria  carotis  interna,  a'  branch  of  the  great  carotid  trunk,  diftributed 
on  the  internal  parts  of  the  head,  and  entering  through  the  os  pe*- 
trofum,  108. 

Arteria  coeliaca,  a brancli  of  the  aorta  defcendens,  diftributed  on  the 
ftomach,  liver,  and  fpleen,  127. 

Arteria  cervicalis,  a branch  of  the  fubclavian  artery  diftributed  on  the^ 
neck,  113. 

Arteria  circumflexa  externa,  the  external  branch  of  the  crural  artery 
running  on  the  upper  fide  of  the  thigh,  141. 

Arteria  circumflexa  interna,  another  branch  of  the  crural  artery,  and 
fupplying  many  of  the  mufcles  of  the  thighs,  143. 

Arteria  colica  fuperior,  a branch  of  the  fuperior  mefenteric  artery, 
forming  a communication  with  the  mefentenca  inferior,  13a. 

Arteria  colica  liniftra,  a branch  of  the  inferior  mefenteric,  running  a- 
long  the  laft  portion  of  the  colon,  133. 

Arteria  cubitalis,  a branch  of  the  brachialis,  running  down  the  infide  of 
the  cubit,  ia2. 

Arteria  diaphragmatica,  a branch  of  the  aorta  defcendens,  or  coeliac 
artery,  running  along  the  concave  fide  of  the  diaphragm,  127. 

Arteria  duodenalis,  a branch  of  the  right  gaftric  artery  running  along 
the  fide  of  the  duodenum  next  the  pancreas,  129. 

Arteria  epigaftrica,  the  internal  branch  of  the  iliac  anaftomofing  with 
the  mammaria  interna,  137. 

Aneria  epiploica,  a branch  of  the  fplenic  artery  diftributed  on  the  0- 
mentum,  130. 

Arteria  gaftrica,  the  coronary  of  the  ftomach,  128.  See  arteria  ven- 
trjculi  coronaria. 

Arteria  gaftiica  dextra,  a branch  of  the  hepatic  artery,  pafTing  behind 
the  pylorus,  ray. 

Arteria  gaftrica  major,  another  name  for  the  preceding. 

Arteria  gaftrica  minor,  the  fame  with  the  gaftrica  finiftra. 

Arteria  gaftrica  finiftra,  a branch  of  the  fplenic  artery,  running  along 
the  great  curvature  of  the  ftomach,  r 30. 

Arteria  gaftrica  fuperior,  the  fame  with  the  ventriculi  coronaria. 

Arteria  glutasa,  the  fame  with  the  iliaca  poflerior,  diftributed  on  the 
glutseus  maximus  and  rnedius,  139. 

Arteria  gutturalis  inferior,  112.  The  fame  with  the  trachealis. 

Arteria  gutturalis  fuperior,  a branch  of  the  external  carotid,  diftribu- 
•ted  on  the  larynx  and  thyroid  glands,  103. 

Arteria  htemorrhoidalis  externa,  a branch  of  the  pudica  interna,  going 
to  the  fphinifter  ani,  140. 

Arteria  hasmorrhoidalis  interna,  a branch  of  the  inferior  mefenteric, 
diftributed  on  the  return,  133. 

Arteria  hasmorrhoidalis  media,  a branch  oft  he  pudica  interna  diftributed 
on  the  reiftum,  141.  More  frequent  in  women  than  men,  ib. 

Arteria  hepatica,  a branch  of  the  cxliac,  running  on  the  upper  and 
inner  part  of  the  pylorus,  128. 

Arteria  hypogaftrica,  the  fame  with  the  iliaca  interna,  diftributed  on 
the  vifcera  of  the  pelvis,  &c.  103.  Much  fmaller  in  proportion  in 
adults  than  in  children,  137. 

Arteria  inteftinalis,  the  fame  with  duodenalis.  t 

Arteria  intercoftalis  fuperior,  a branch  of  the  aorta  or  fubclavian,  dif- 

tributed 
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tributed  on  the  intercoftal  mufcles,  117. 

Arteria  labialis,  a branch  of  the  external  carotid,  diflributed  on  the 
mufcles  of  the  lips,  106. 

Arteria  iliaca  pofterior,  the  fame  with  the  glutasa. 

Arteria  iliaca  minor,  fometimes  a branch  of  the  glutasa,  diflributed  on 
the  iliac  mufcle  and  os  ilium,  138. 

Arteria  ileo-lumbaris,  the  fame  with  iliaca  minor. 

Arteria  mammaria  interna,  a branch  of  the  fubclavian,  running  down 
behind  the  cartilages  of  the  ribs,  111. 

Arteria  maxillaris  externa,  the  lame  with  the  labialis. 

Arteria  maxillaris  interna,  a large  branch  of  the  external  carotid,  fend- 
ing off  a great  number  of  other  branches,  106.  A lift  of  dts  mofl 
confiderable  branches,  107. 

Arteria  mediatlina,  a branch  of  the  fubclavian  diflributed  to  the  medi- 
aftinum,  na. 

Arteria  meningea  pofterior,  a branch  of  the  bafi laris  going  to  the  back 
part  of  the  dura  mater,  8cc.  115. 

Arteria  melenterica  inferior,  a branch  of  the  aorta  defcendens, branch- 
ed out  rooftly  on  the  colon,  132. 

Arteria  mefenterica  fuperior,  a branch  of  the  aorta  defcendens,  fub- 
divided  into  a great  many  fmaller  branches  fpent  on  the  intefljnes, 

I5I- 

Arteria  obturatrix,  a branch  of  the  hypogaftric  perforating  the  obtu- 
rator mufcles,  141. 

Arteria  occipitalis,  a branch  of  the  maxillaris  interna  going  to  the  in- 
teguments of  the  os  occipitis,  107. 

Arteria  occipitalis  pofterior,  a branch  of  the  vertebral  artery,  entering 
the  cranium  and  piercing  the  dura  mater,  114. 

Arteria  ophthalmica,  a branch  of  the  internal  carotid  diflributed  on 
the  eye,  109. 

Arteria  pericardia,  a branch  of  the  fubclavian  running  down  on  the 
pericardium  to  the  diaphragm,  iji. 

Arteria  peronaea  pofterior,  a fmall  branch  of  the  poplitasa.  144. 

Arteria  poplitasa,  the  name  of  the  crural  artery,  after  paffing  through 
the  hollow  of  the  ham,  143. 

Arteria  profunda,  the  middle  branch  of  the  crural  artery,  running 
down  the  inlide  of  the  thigh,  143- 

Arteria  pudica  externa,  a branch  of  the  hypogaftric  diflributed  on  the 
parts  of  generation,  140. 

Arteria  pudica  interna,  another  branch  of  the  hypogaftric,  140. 

Arteria  pulmonalis,  the  great  artery  receiving  the  blood  from  the  right 
ventricle  of  the  heart,  98. 

Arteria  pylorica,  a branch  of  the  hepatic  artery  diflributed  on  the 
pylorus,  119.  • 

Arteria  ranina,  a branch  of  the  external  carotid  fent  to  the  mufcles 
of  the  tongue  and  os  hyoides,  105. 

Arteria  radialis,  a branch  of  the  brachialis,  running  down  the  outlide 
of  the  arm,  125.  Its  pulfe  felt  at  the  wrift,  ib. 

Arteria  fcapularis  externa,  a branch  of  the  axillary  going  to  the  arti- 
culation of  the  fcapula  with  the  os  humeri,  119. 

Arteria  fcapularis  interna,  another  branch  of  the  fame,  running  back- 
ward among  the  mufcles,  119. 

Arteria  fcapularis  inferior,  a branch  of  the  axillary  running  along  the 
inferior  margin  of  the  fcapula,  1x9. 

Arteria  fciatica,  a branch  of  the  iliac.  13^ 
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Arteria  fplenica,  a branch  of  the  coeliac  artery  going  to  the  fpleen,  ijo. 

Arteria  fubclavia,  a large  branch  of  the  aorta,  in. 

Arteria  fublingualis,  the  fame  with  the  ranina. 

Arteria  furalis,  the  fame  with  the  tibialis  pofterior,  145. 

Arteria  thoracica  fuperior,  a confidei able  branch  ofthefubclavian,  >19. 

Arteria  tibialis  anterior,  a branch  of  the  poplitea,  running  between  the 
tibia  and  fibula,  144. 

Arteria  tibialis  polteiior,  a branch  of  the  poplitea,  running  down  the 
back  part  of  the  leg,  145, 

Arteiia  trachealis,  a branch  of  the  fubclavian  diftributed  on  the  tra- 
chea, 1 1 2. 

Arteria  thymica,  a branch  of  the  fubclavian,  fent  to  the  thymus,  in, 

Arteria  vaginalis,  a branch  of  the  haemorrhoidalis  media,  and  going  to 
the  vagina,  141- 

Arteria  ventriculi  coronaria,  a branch  of  the  cceliac  diftributed  on  the 
ftomach,  1 28. 

Arteria  vertebralis,  aconliderable  branch  of  the  carotid,  113. 

Arteria  uterina,  a branch  of  the  hypogaftric,  fpent  on  the  uterus  and 
parts  of  generation.  i4r. 

Arteriae  adipofae,  branches  of  the  fperraatic  arteries  fent  to  the  kid- 
neys, 1 35. 

Arteriae  articulares,  branches  of  the  poplitaea  fent  to  the  knee,  143. 

Arteriae  cardiacae,  branches  of  the  aorta  diftributed  on  the  heart,  103 

Arteriae  carotides,  two  large  branches  of  the  aorta,  104. 

Arteriae  capfulares,  branches  of  the  aorta  fent  to  the  renal  glands,  134. 

Arteriae  crurales,  the  name  of  the  iliac  arteries  at  their  entering  the 
thigh,  141. 

Arteriae  gaftro-epiploicae  finiftrae,  branches  of  the  gaftric  artery  fent 
to  the  omentum,  130. 

Arteriae  iliacae,  the  two  inferior  terminating  branches  of  the  aorta,  136, 

Arteriae  intercottales  inferiores,  branches  of  the  defcending  aorta,  117. 

Arteriae  lumbares,  branches  of  the  defcending  aorta  fent  to  the  lum- 
bar mufcles,  13J. 

Arteriae  cefophageae,  branches  of  the  aorta  defcendens  fent  to  the  ce- 
fophagus,  1 1 7. 

Arteriae  phrenicae,  fee  arteria  diaphragmatica. 

Arteiie  pancreaticse,  branchesof  thelpienicafent  to  the  pancreas,  13c, 

Arteriae  facrae,  branches  of  the  defcending  aorta  diftributed  to  the 
redtum,  &c.  135- 

Arteriae  facro-laterales,  branches  of  the  hypogaftric  artery  fent  to  the 
nerves  and  membranes  of  the  os  facrum,  138. 

Arteriae  fpinales,  branches  of  the  vertcbrales,  running  down  the  fore 
and  back  pai  ts  of  the  medulla  lpinalis,  115. 

Arteriae  veficales,  branches  of  the  hemorrhoidalis  media,  &c.  fpent  on 
the  bladder,  141- 

Arteriae  umbilicales  branches,  of  the  aorta  or  iliac  arteries  ofthefcc- 
tus  in  utero  returning  the  blood  from  it,  21.  Particular deicrip- 
tion  of  their  courfe.  41.  Their  branches  from  the  entire  fubftance 
of  the  placenta,  ib. 

Arteries  become  more  denfe  and  narrow  by  age,  69.  A general  con- 
fide! ation  of  them,  73.  May  be  reckoned  long  extended  cones,  ib. 
Their  diameter  contradled  where  a branch  is  lent  off,  74-  Dilated 
in  fome  places,  ib.  Have  no  coat  common  to  them  all,  ib.  T'iieir 
cellular  coat  defciibed,  7.7.  Have  no  tendinous  coat,  ib.  Defcrip- 
tion  of  their  mufcular  and  innermoft  coats,  :b.  figure  ol  their  ca- 
vities. 
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▼Ities,  77.  Their  elafticity  and  pulfe,  ib.  Of  their  ftrength,  ib. 
Why  aneurifms  are  molt  frequently  formed  near  the  heart,  77. 
Their  large  trunks  difpofed  in  places  of  fafety,  78.  Proportion  of 
their  cavities  to  their  folid  parts,  ib.  Of  the  general  divilion  of  the 
arteries,  ib.  Very  frequently  form  anailomoies  with  one  another, 

79.  Sometimes  form  rings  returning  into  themfelves,  ib.  Some- 
times are  changed  into  veins,  ib.  or  into  veflels  of  the  fmaller  kinds, 

80.  Somtimes  end  in  exhaling  veflels,  81.  Difcuflion  of  the  ques- 
tion, whether  there  are  any  arteries  of  a Idler  order  carrying  hu- 
mours thinner  than  the  blood?  8a.  Of  their  common  offices,  83. 
Their  fyftole  and  diaftole,  84.  Propel  the  blood  by  their  fyftole, 
ib.  Effects  of  the  motion  of  the  heart  and  arteries  on  the  blood, 
94.  The  reticular  diftributions  and  inofculations  of  the  arteries 
prevent  obftrudtion,  96.  The  arteries  particularly  confidered,  97. 

Arterious  nerves  fuppofed  to  produce  mufcular  motion  and  nutrition, 
266. 

Afcites,  the  water  in  it  fometimes  abforbed  and  fent  off  by  ftool  or  u- 
rine,  237.  Produced  in  a dog  by  tying  the  vena  cava  inferior,  240. 

Auditory  nerve  defcribed,  394. 

Axis  arteriae  cceliacae,  why  the  trunk  of  the  cceliac  artery  is  fo  called, 
128. 

B. 

Beings  of  different  orders  make  a beautiful  gradation  in  nature,  321. 

Bile  does  not  pafs  through  the  gall-bladder  in  living  animals,  235. 
In  the  ftomach  frequently  occalions  vomiting,  300 

Birds,  of  their  generation,  32,  33,  46.  Formerly  fuppofed  to  have  no 
lymphatics,  242. 

Anatomy  of  a carnivorous  bird,  421. 

Bladder  of  a dog,  why  different  in  fhape  from  that  of  the  human  fpe- 
cies,  342.  Miftake  of  anatomifts  concerning  its  figure  inrr.an,ib. 
More  mufcular  in  carnivorous  animals  than  others,  and  why,  343. 

Blood  how  circulated  through  the  foetus,  52.  Cannot  pafs  through 
the  lungs,  33.  At  firftpufie*  diredtly  into  the  aorta,  ib.  Then  from 
the  right  auricle  diredtly  into  the  left,  through  the  foramen  ovale, 
54.  Never  flows  from  the  finus  of  the  left  to  that  of  the  right 
auricle,  ib.  By  what  means  the  lungs  of  a foetus  are  kept  free  of 
an  over-charge  of  blood,  35.  Action  of  the  blood  on  the  arteries, 
83.  Conltantly  fills  the  arteries  of  a livingperfon  both  in  their  fy- 
ftole and  diaftole,  ib.  A fmall  quantity  fent  into  the  arteries  at 
each  pulfation  of  the  heart,  ib.  Obftacles  preventing  too  great  ve- 
locity of  the  blood’s  motion,  86.  Other  caufes  by  which  thefe  ob- 
ftacles are  leflened,  ib.  Adtion  of  the  blood  on  the  veins,  87.  Pre- 
cautions of  nature  to  prevent  the  blood  from  concreting  in  them, 
91.  Calculation  of  the  time  in  which  an  ounce  ofblood  fent  out 
from  the  heart  returns  to  it  again,  92.  EfFedts  of  the  heart  and 
arteries  upon  it,  ib.  Caufes  by  which  they  are  enabled  to  produce 
thefe  effedts,  93.  Whether  the  heat  of  the  blood  proceeds  from 
its  motion,  94.  The  quick  motions  of  the  blood  tend  to  fanguifica- 
tion,  and  the  flower  to  fecretion,  97.  Tranfudation  of  blood  in  a, 
dead  body,  no  argument  for  it  in  a living  one,  238. 

Blood-globules  move  quicker  in  the  fmall  veflels  than  by  calculation 
t hey  ought  to  do,  86.  One  of  them 'only  can  pafs  the  mouths  of 
the  fmalleft  veflels  at  a time,  96.  Are  of  a flat  and  circular  figure  j 
according  to  Mr  Hewfon,  ib. 

Bones  are  prelent  in  the  primeval  fcctus,  47.  May  be  formed  out  of 

membranes^ 
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membranes,  5c.  Increafe  of  length  in  the  long  bones  occafioned 
by  (he  adion  of  the  arteries,  51.  The  flat  bone'i  originate  from  fome- 
nting of  a membranous  nature,  ib.  Are  liable  to  change,  66.  Some- 
times become  foft,  ib. 

Bony  juice,  proofs  of  its  being  inrerpofed  between  the  primeval  fibres, 
ji.  F.xfudes  from  the  fubftance  of  a broken  bone,  may  be  ex- 
tracted by  a chemical  analyfis  and  is  poured  round  the  joint  in  an 
anchylohs,  ib.  Is  alfo  liable  to  be  changed,  67. 

Bourfe  noir,  the  name  of  a black  triangular  purfe  in  the  eyes  of  fowls, 
420.  Is  connected  with  the  humours  of  the  eye,  ib.  Conjectures 
concerning  its  ufe,  ib. 

Brain  in  the  foetus  large  and  fluid,  47-  Probably  has  abforbent  vef- 
fels  though  they  cannot  eafily  be  difcovered,  216.  Much  fmaller 
in  quadrupeds  than  in  man,  though  divided  in  a fimilar  manner 
in  them,  358.  Why  their  brain  is  fntAller,  ib. 

Brain  and  nerve  fimilar  to  other  glands  and  their  excretories,  264. 
Bronchial  glands  probably  lecrete  a mucus,  and  not  a lymph,  210. 
Burfae  mucofs  defcribed,  443 

c 

Carralis  arteriofus,  a canal  in  the  foetus  communicating  between  the 
pulmonary  artery  and  aorta,  22- 

Capfula  GlilToni,  a membranous  fheath  enveloping  the  vena  portae, 
129. 

Carnivorous  bird,  anatomy  of  one,  421. 

Carotid  arteries,  fee  arteriae  carotides,  and  arteria  carotis  externa 
and  interna. 

Cartilages,  how  changed  into  bones,  jo. 

C^runculoe  myrtiformes,  how  produced,  27, 

Cauda  equina  when  cut,  yields  a vifcid  liquor,  270.  No  argument 
can  be  drawn  from  thence  concerning  the  viicidity  of  the  nervous 
liquor,  ib. 

Cerebrum  and  cerebellum  confifts  of  a cineritious  or  cortical,  and  of  a 
medullary  parr,  with  veifels  palling  from  the  one  to  the  other,  249. 
Chewing  the  cud,  fee  rumination. 

Children  fometimes  born  without  brains,  256. 

Chorion,  one  of  the  enveloping  membranes  of  the  foetus,  8.  Very 
thin  and  tranfparent,  ib.  Adheres  clolely  to  the  placenta,  and 
gives  a coat  to  the  umbilical  cord,  16.  Falfe  chorion  confifts  of 
two  diftintft  layers,  8. 

Chorion  lave,  a white  opaque  membrane,  not  vafcular,  lying  under 
the  falfe  chorion,  41- 

Chyle  its  properties  previous  to  a mixture  with  the  blood  223.  Ab- 
forbed  into  the  ladeals  by  the  adhering  villous  coat,  through  fmall 
openings  in  each  of  the  villi,  by  the  force  of  capillary  attra<5lionr 
224.  Opinion  of  Haller  and  others  concerning  the  caufes  of  its 
motion,  ib.  Does  not  immediately  change  its  nature  when  mixed 
with  the  blood,  ib. 

Cicatrices  have  a progreflive  growth  as  well  as  thofe  parts  of  the 
body  which  never  were  divided,  67. 

Circulation  of  blood,  how  carried  on  in  the  foetus,  52.  How  carriec} 
on  in  the  foetus  of  a cow,  383.  See  blood,  fc*r  ;s,  and  cow. 
Circulation  of  the  nervous  fluid  conlidered,  266. 

Cock,  anatomy  of  one,  305.  Its  cefophagus,  ib.  How  digeftion  is 
performed,  396.  Pebbles  fwallowed  for  this  purpofe,  ib.  Denied 
by  Spallanzani,  ib.  n.  No  argument  from  thence  that  digeftion  is 
.thus  performed  in  the  human  ftomach,  397.  Duodenum  moftly  in 

the 
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ihe  right  fide,  ib.  Why  the  food  does  not  regurgitate,  39S. 
Small  inteftines,  fpleen,  and  pancreas,  defcribed.  ib.  Heart  wants 
the  valvulse  tricufpides,  399.  Peculiarities  in  the  ftru&ure  of  the 
lungs,  to  anfwer  the  putpofes  of  flying,  ib.  Epiglottis  wanting. 
Its  place  probably  fupplied  by  the  mufcular  lides  of  the  rima  glot- 
tidis,  ib.  The  voice  owing  to  the  coar&ation  ol  the  trachea,  400. 
Has  no  mufcular  diaphragm,  ib.  Lymphatic  fyftem  and  courfe  of 
the  lafteals,  401.  Kidneys  and  organs  of  generation,  40a.  Why 
the  cock  is  falacious,  ib.  Has  two  penes,  the  exigence  of  which 
has  often  been  denied  by  anatomifts,  ib.  Nutrition  of  the  fcetus 
404.  DeJcription  of  the  parts  about  the  neck  and  head,  417-. 
gan  of  fmelling,  419.  How  the  organ  offmelling  is  fupplied  in 
birds  that  grope  for  their  food,  ib.  Defcription  of  the  eyes  of  a 
cock,  419.  Ear  defcribed,  410. 

Cod  filh  have  an  hard  cretaceous  ftonein  their  heads,  438. 

Collateral  arteries,  a name  for  the  three  communicating  branches  of 
the  brachial  artery,  t%%. 

Coloftra,  a term  for  the  firft  milk  which  purges  the  i - 'ant,  61. 

Comparative  anatomy.  Its  hiftory,  316.  Its  ui'es,  318.  Anatomifts. 
frequently  borrow  the  del'cription  of  the  parts  of  the  human  body 
from  it,  317,  et  feq. 

Conception  confidered,  15. 

Conglobate  glands,  a part  of  the  abforbent  fyftem,  193.  Hoto  placed 
in  the  lymphatic  fyftem,  196.  Particular  defcription  of  them,  197. 
Ate  not  efl'entially  neceflary  to  the  lymphatic  fyftem,  ib. 

Corpora  olivaria,  the  lame  with  the  ganglions  of  the  nerves,  153. 

Corpus  luteum,  a final  1 body  of  a yellow  colour,  appearing  in  the  o- 
varia  during  pregnancy,  az.  Double  in  cafe  of  twins,  ib.  By  in- 
jections it  appears  compofed  moltly  of  wlFels,  ib.  Is  produced 
from  one  of  the  vehicles  of  the  ovaria  burft  in  a prolific  copulation, 
30- 

Cow,  anatomy  of  006,379.  Form  of  the  uterus,  ib.  Some  things 
peculiar  to  the  fcetus  ib.  Chorion,  380.  Allantois  defcribed,  381. 
The  allantois  is  incapable  of  corruption,  ib.  Arguments  for  and 
againft  its  exiftence  in  women,  ib.  Amnios  defcribed,  38a.  Does 
not  enter  the  cornua  uteri,  ib.  Foetus  has  two  vense  umbilicales, 
383.  Hippomanes  defcribed,  ib.  Peculiarities  in  the  internal  ftruc- 
ture  of  the  fcetus,  ib.  How  the  circulation  is  performed  in  the  foe- 
tus ib.  Diipute  concerning  the  ufe  of  the  foramen  ovale  and  ca- 
nalis  arteriofus,  384.  Kidneys  386.  The  creature  confidered  as  a 
ruminant  animal,  387.  How  the  want  of  dentes  incifores  is  fup- 
plied, ib.  Progrefs  of  the  food  and  changes  produced  on  it  in  the 
different  ftomachs,  ib.  Why  ruminant  animals  require  lefs  food 
than  others,  389,  Inteftines  defcribed,  ib.  Duodenum,  ib.  Why 
cow-dung  is  inferior  as  a manure  to  that  ofhorfes,  390.  Spleen, 
liver  bladder,  and  organs  of  generation  defcribed,  ib.  Situatioa 
of  the  heart  and  aorta,  391. 

Crocodile,  circulation  of  the  blood  in  it,  413. 

Crural  vein,  a branch  of  the  vena  poplitea  defcribed,  1 92. 

Cuticula  and  cutis  of  quadrupeds  more  elaftic  than  in  the  human 
fpecies,33z. 

D 

Death  naturally  follows  from  the  progrefs  of  life  and  growth  in  tha 
human  body.  71.  Rarely  happens  from  mere  old  age,  72.  This 

kind 
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kind  of  death  fometimes  obferved  in  brutes,  ib.  Manner  in  v/hich 
death  comes  on,  and  when  it  is  perfect,  73. 

Decreafe  of  the  body  cannot  in  any  cafe  begin  from  the  firft  concep- 
tion, 66.  It  is  faid  to  begin  when  the  body  conies  to  its  full  growth 
ib.  Caufe  of  the  deftrudlion  of  the  folid  parts,  67.  How  the  de- 
creafe is  prevented  from  being  too  rapid,  ib.  Decreafe  begins  to 
take  place  even  in  youth,  69. 

Delivery  of  women  with  child,  by  what  means  accomplifhed.  3 7. 

Democritus,  his  progrefs  in  anatomy,  316. 

Derivation,  a power  fuppofed  to  bring  the  blood  into  the  lower  extre- 
mities of  the  fcetus,  30. 

Diaphragm  contains  fome  lymphatic  glands,  215.  More  loofe  in  2 
dog  than  in  the  human  fpecies,  and  why,  340. 

Dog  anatomy,  of  one,  333.  Does  not  fweat,  ib.  But  perfpires  infen- 
fibly,  ib.  n.  Rabies  canina  peculiar  to  animals  of  the  dog  kind, 
ib.  Has  an  omentum  reaching  down  to  the  os  pubis,  and  why,  ib; 
From  his  pofture  is  not  liable  to  hernias,  333.  Difference  between 
the  lhape  of  hrs  ftcmach  and  that  of  man,  334.  His  inteftines  much 
fhorter  in  proportion  than  the  human,  335.  Duodenum,  336.  Ap- 
pendix vermif'ormis,  337.  Ufe  of  the  mucous  glands  on  its  internal 
furface,ib.  n.  Colon  defcribed,  338.  Redtum,  ib.  Two  bags  con- 
tailing  an  intolerably  fetid  mucus  near  it,  ib.  Mefentery  longer 
than  in  man,  ib.  Pancreas,  fpleen,  and  liver,  defcribed,  339.  Kid- 
neys, 34c.  Glandulie  atrabiliarigi,  341.  Ureters,  and  biadder,  ib. 
Spermatic  veffels,  344.  Scrotum,  tefticles,  and  penis,  343.  Their 
manner  of  generation  accounted  for,  346.  Proflate  glands  and  u- 
terus,  ib.  Diaphragm  and  mammae,  347.  Sternum,  Pericardium, 
and  heart,  348.  Thymus,  33T.  Thoracic  duft,  ib.  lungs,  332. 
Dogs  proved  to  be  carnivorous  from  the- form  of  their  teeth,  ib. 
Tongue  defcribed,  353.  Velum  pendulum  palati,  334.  Oefo- 
phagus,  ib.  Nofe,  33J.  Ear,  ib.  Eye,  336.  Brain,  338.  . Olfadtory 
nerves  and  organs  of  fnlelling,  339.  Particular  defcription  of  the 
mufcles,  36c.  Lift  of  tliofe  peculiar  to  the  animal,  378. 

Dropfies  occafioned  by  an  increafed  fecretion,  or  an  impeded  abforp- 
tion,  225.  Produced  by  tying  the  vena  cava  and  jugular  veins  of 
dogs,  240.  The  dropfy  in  thefe  cafes  probably  owing  to  the  rup- 
ture oflyniphatic  veffels,  241. 

Dudhis  arteriofus,  a canal  in  children,  but  a ligament  in  adults,  116. 

Dudtus  venofus,  a blood  veffel  of  the  foetus  carrying  part  of  the  blood 
to  the  vena  cava,  22. 

Dudfus  aquofi,  a name  for  the  lymphatic  veffels,  from  the  fuppofed 
identity  of  lymph  and  water,  194. 

Dura  matter  affords  a ftrong  coat  to  the  nerves,  232. 

E 

F.agle,  how  enabled  to  look  at  the  fun,  419 

Eggs  defined,  26.  Firft  appearance  of  the  chick  in  incubation,  46. 
Particular  hiftory  of  the  changes  they  undergo  at  that  time,  404- _ 

Elafticity,  whether  the  nerves  perform  their  fundtions  by  means  of  if, 
25  7.  _ 

Eledfrical  fluid  too  much  unknown  to  be  applied  to  the  phenomena  of 
the  animal  oeconomy,  468. 

Embryo,  fee  foetus.  . . 

Fmulgent  arteries,  two  large  branches  of  the  aorta  going  to  the  kid- 


neys, 133 


Encephalon* 


INDEX. 


Ail 


^Encephalon,  when  irritated  or  compreffed,  occafions  palfy  in  the 
nerves  ariling  from  the  injured  parts,  ,55.  Probably  fecretes  the 
nervous  liquor,  267-  ' 

Excretory  duCts  defcribed,  8r. 

Exhaling  veflels  defcribed,  ib. 

Explanation  of  plates,  189,  191,  202,  218,311,  312. 

F 


Face,  courfe  of  the  lymphatic  velfels  in  it,  216 

Ealfe  water,  collected  between  the  chorion  and  amnion,  or  between 
the  lamellae  of  the  chorion,  17.  Generally  in  fmall  quantity,  ib. 
May  flow  without  injury  to  the  women  at  any  time  ol  pregnancy, 
ib. 

Fatnefs,  how  occafioned,  68 

Female  infant,  peculiarities  in  its  ftruCture,  4. 

Fifhes  fuppofed  to  be'  deftitute  of  a lymphatic  fyltem,  242.  Divided 

•'  into  fuch  as  have  lungs,  and  fuch  as  have  not,  331.  Their  anatomy, 
426.  Their  cuticle  and  cutis  lie  below  their  {tales,  ib.  Some  have 
a line  on  each  fide,  which  leemsao  anfwer  the  purpofe  of  mucous 
glands,  ib.  How  they  fwim,  ib.  Have  no  neck,  427.  Infide  of 
their  abdomen  covered  by  a black  coloured  membrane,  ib.  Pecu- 
liar conltruftion  of  their  teeth,  ib.  Superfluous  water  taken  in  with 
their  food,  paffes  off  by  the  branchiae,  ib.  Oefophagus  very  fhort, 
and  fcarce  to  be  diftinguilhed  from  the  ftomach,  428.  Digeftion 
performed  in  them  by  means  of  a menftruum,  ib.  Their  pancreas 
relembles  a multitude  of  fmall  worms,  ib,  Some  kinds  of  fillies 
have  a pancreas  refembling  that  of  amphibious  animals,  ib.  Peculi- 
arity in  the  ItruCture  of  the  gall-bladder,  ib.  Hepatico-cyftic  duels 
exift  in  fillies  as  well  as  other  animals,  429.  Spleen  iubjedt  to  the 
preffure  of  the  air-bag,  ib-  Organs  of  generation,  ib.  Swimming- 
bladder  defcribed,  43c.  Why  dead  fillies  rife  to  the  top  of  the  wa- 
ter, 431.  Why  flat  fifhes  lie  at  the  bottom,  ib.  Kidneys,  dia- 
phragm, heart,  and  branchiae,  431.  Their  abforbent  fyffem,  433. 
Thoracic  du6t,  435,  Brain,  436.  Organ  of  Imelling,  ib.  Their' 
food  probably  diicovered  by  means  of  it,  ib.  Experime  nt  fliewing 
that  they  do  not  difeover  it  by  the  eye,  ib.  Delcription  of  their 
eyes,  437.  Their  ear  defcribed,  ib. 

Fingers  fonietimes  endowed  with  fenfations  like  thofe  of  hearing  and 
tailing,  275 

Fluids  of  the  body,  how  reftored,  67.  Thofe  moiffening  the  cavities 
ol  t he  thorax  and  abdomen  fuppofed  to  be  mere  water,  225  . 

Foetus  position  of  it  in  the  uterus,  23.  Its  peculiarities,  24.  Sup- 
poled  to  exi'ft  in  the  mother,  33.  Difficulty  Gf  accounting  for  its 
aliuming  the  human  or  any  other  lhape,  ib.  Probably  does  not  in- 
creafe  lor  along  time,  35.  Conjectures  concerning  the  means  of  its 
growth,  ib.  Its  lirll  .appearance  is  by  loft  branchy  flbcculi,  pro- 
ceeding from  the  furface  of  the  ovum,  36.  Appears  as  a lhapelefs 
mafsonthe  17th  day,  ib.  Has  a very  large  head  and  (lender  body 
when  the  parts  fir  ft  begin  to  form,  ib.  Wnfoerg’s  hypothecs  con- 
cerning the  nutrition  of  the  foetus,  38.  Inltance  of  a human  foetus 
which  fullered  no  lofs  of  blood,  though  the  mother  died  of  an  effu1 
lion  ol  the  vital-fluid,  4c.  The  foetus  undoubtedly  receives  its 
nourishment  from  -firlt  to  laft  by  the  umbilical  vien.  41.  Whe- 
ther it  receives  any  nourilhment  by  the  mouth  alfo,  43.  Few  faeces 
CbllcCted,  44.  The  bladder  frequently  almolt  empty,  ib.  The 
whole  foetus  originally  a gelatinous  matter,  45.  Compoitd  of  a great 
Vx)L.  III.  M m m quantity 
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quantity  of  water  with  little  earth,  46.  Its  blood  perfected  from  the 
fat.  ib.  Its  vefl-ls  firft  appear,  ib.  Particularities  of  the  primeval 
foetus,  47.  The  heart  alone  firft  begins  to  move,  ib.  Its  force 
contracted  by  the  vifcidity  of  the  humours,  48.  Increafes  in  bulk 
very  quickly,  49.  Particular  defcription  of  the  foetus  come  to  ma- 
turity, 5 a.  How  the  circulation  is  performed,  22,  32.  Thymus 
very  large,  ib.  £avitv  of  the  bread:  fhort,  and  liver  very  large,  5 J. 
Poetus  does  not  tefpite  in  utero,  55.  In  fome  cafes  may  poflibly 
draw  in  air  from  the  vagina  of  the  mother,  ib  Caufes  and  manner 
of  its  birth,  37.  How  the  circulation  is  performed  in  the  foetus  of 
a cow,  383. 

Foramen  ovale,  why  clofed  up  after  the  birth  of  the  infant,  63.  Dif- 
pute  concerning  it,  384 

Fowls  divided  intothofe  that  feed  on  grain,  and  fuch  as  feed  onflefh, 
330.  39 r.  Their  anatomy,  ib.  Ufes  of  their  feather's,  ib.  The 
ftrcngeft  mufcles  of  their  bodies  inferred  into  their  wings  in  order 
to  fit  them  for  flying,  392.  In  what  manner  they  convey  themielves 
through  the  air,  ib.  Curious  mechanifm  of  their  toes,  393.  Ufes 
of  this  mechanifm  to  various  birds,  ib.  Of  their  beak,  394.  Pe- 
culiarities in  their  eyes,  419.  Why  they  fee  ill  in  the  dark, 
4 20. 

Frogs  have  only  one  auricle  and  ventricle,  with  a Angle  arterv,  41  J* 

Functions  explained  by  the  hypothefis  of  a nervous  fluid,  273. 

G. 

Galen  an  obfeure  writer  on  anatomy,  317. 

Gall-bladder  wanting  in  fome  animals,  340. 

Ganglions,  a kind  of  knots  on  the  nerves,  253.  Have  thicker  and 
more  numerous  coats  and  larger  blood- veflels  than  the  nerves,  with’ 
longitudinal  fibres,  ib.  Conjedures  concerning  the  ufes  of  them,' 
282. 

Germ,  fee  foetus. 

Glandula  thyroidea  abounds  in  lymphatic  vefTJs,  ai8. 

Conjedure  concerning  its  ule,  351. 

Granivorous  biids,  391. 

Growth  of  the  body,  by  what  means  it  takes  place,  6*.  Heart  in- 
creafes lefs  than  any  other  part  of  the  body,  66.  At  what  time  the 
growth  ceafes,  ib.  Fatnefs  produced  when  the  growth  ot  the  body 
ceafes,  68.  • r: 

Goofe,  why  it  ftretches  out  its  neck  in  afeendmg,  39J- 

H. 

Hardnefs  of  the  whole  body  takes  place  in  old  age,  69. 

Head  of  quadjupeCs  much  lighter  than  they  would  feem,  338. 

Head  and  neck,  defcription  of  their  lymphatics,  216.  . 

Heart  fomttimes  wanting  in  foetufes  cannot  prove  the  circulation  in 
them  to  depend  on  the  mother,  41.  Is  the  only  moveable  and  irri- 
table part  of  the  foe'us,  47.  Moves  almoft  alone  in  the  human  em- 
bi\-o,  ib.  By  what  means  its  poweris  limited,  48-  Its  feptum  per- 
forated in  the  foetus  by  the  foramen  ovale,  33.  Increases  lefs  than 
any  other  part  of  the  body,  66.  Its  proportion  eight  times  lefs  in 
proportion  in  the  adult  than  in  the  foetus,  ib.  Becomes  lefs  irri- 
table bv  frequent  contradions,  ib.  Becomes  at  la  ft  unable  to  pto- 
pel  the  blood,  72.  Its  reft  not  anabfolute  lign-ol  death,  73.  Ab- 
forbents  of  the  heart  very  numerous,  210. 
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Heart  and  arteries.  Effects  of  their  aftion  on  the  blood,  91. 

Hernia,  a difeafe  fallely  (uppofed  to  be  incident  to  quadrupeds,  344. 

Hewi'on’s  account  of  the  properties  of  the  lymph  , 114. 

Hikcough,  how  occalioned,  303.  Bad  fymptom  in  an  inflammation  of 
the  liver,  ib. 

Hippocrates,  his  improvements  in  anatomy,  316. 

Hippomones  defcribed,  383. 

I 

Ileum  has  fewer  lafteals  than  the  jejunum,  a 05. 

Impregnation,  changes  produced  in  the  uterine  fyftem,  by  it,  17, 

Incubation,  hiftory  of  the  changes  produced  by  it,  404. 

Inl'eds,  a conlideration  of  them  ufeful  to  anatomifts,  438.  Have  their 
bodies  covered  with  a hard  cruft  which  ferves  for  flcin  and  bone  at 
the  fame  time,  ib.  Their  various  claffes  named  from  their  legs  and 
wings,  ib.  Curious  ftruiffure  of  their  eyes,  439.  Whether. they 
have  any  brain,  ib.  Of  their  ftomach,  heart  lungs,  and  manner  of 
generation,  449.  Some  of  them  have  no  fex,  ib.  Are  not  produced 
from  putrefaftion,  441.  Their  various  changes,  ib. 

' K. 

Kidneys  of  a dog  have  a pelvis  formed  within  their  fubftance,  341. 

. In  the  foetus  of  a cow  are  compofed  of  different  lobes,  386. 

' L. 

La<fteal  fac  and  duff  defcribed,  an. 

Lacfteal  veffels  difcovered  by  Afellius,  191.  So  called  from  their  co- 
lour, 204.  Defcription  of  their  courfe  through  the  inteftines,  105. 
from  them  through  the  mefentery  to  the  fpine,  206-  Divided  by 
the  meienteric  glands  into  two  regions,  ib.  Larger  and  more  nu- 
merous in  the  jejunum  than  the  ileum,  205.  Terminate  at  laft  in 

. the  thoracic  du<ft,  ib. 

Lap-dogs  fometimes  troubled  with  an  epiplocele  when  very  fat,  345. 

Left  handed  people,  miftake  concerning  them,  350,  n. 

Life,  by  what  means  preferved,  65. 

Liquor  amnii,  or  waters  furrounding  the  foetus,  17.  Pureft  and  mofl 
limpid  during  the  firft  moaths  of  pregnancy,  ib.  Unht  for  the  nu- 
trition of  the  foetus,  though  fome  of  it  may  perhaps  be  abforbed,  ib. 

Lithotomy*  why  the  high  operation  of  it  can  be  performed  in  man  on- 
ly, without  danger  of  opening  the  cavity  of  the  abdomen,  343. 

Liver,  why  divided  into  a great  number  of  lobes  in  dogs,  cats,  lions, 
&c.  339.  Why  formed  of  one  entire  piece  in  others,  ib.  Why  it 
has  no  connedfing  ligament  with  the  diaphragm  in  dogs,  340. 

Lizard,  cicutlation  of  the  blood  in  it,  425,  See  frog. 

Lufus  naturae  oflittle  confequence  to  be  known,  322. 

Lymph,  of  its  properties,  224.  At  firft  iuppofed  to  be  mere  water, 
223.  Is  coagidable  by  heat,  and  even  by  mere  expofure  to  the  air, 
ib.  Its  vifcidity  different  in  different  animals,  226.  Or  in  different 
ftates  of  the  fame  animal,  227.  Difference  between  the  coagulable 
lvmph  of  the  blood  andof  the  lymphatic  veffels,  228.  Varies  occafion- 
ally  from  a more  vifcid  to  a more  watery  ftate,  229.  Lymph  exhaled 
on  lurfaces  differs  widely  from  that  exhaled  into  cavities,  230.  Is 
probably  changed  into  pus,  231.  Or  its  fecretion,  232.  Difcuflion  of 
the  queftion.  Whether  the  lvmph  is  fecreted  by  exhalant  arteries,  or 
tranfudes  through  inorganic  pores,  233.  Whether  it  is  abforbed  by 
the  red  veins,  ■236.  Of  its  abforpticn  by  the  lymphatic  fyftem, 
24 5.  Lymphatic  glands  difcovered  by  Nuck,  192.  Particular  de- 
fection of  theii  fuuation  and  figure,  ty 6. 
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Lymphatic  veflels,  when  and  by  whom  difcovered,  19 1.  Very  early 
fuppofecf  to  be  abforbents,  192.  Suppofed  by  many  anatormfts  to 
be  merely  continuations  of  arteries,  193.  At  firft  called  Duitus  Aquofi, 
from  their  being  pellucid,  104.  Their  coats  cannot  be  feparated  from 
One  another,  ib.  Molt  of  the  mopen  into  the  thoracic  dud,  ib.  Are 
capable  of  being  inflamed,  195.  Are  full  of  valves,  ib.  Lymphatic 
veflels  of  the  lower  extremities  delcribed,  197.  Defcription  of  thofe 
of  the  trunk,  208.  Difcharge  themfelves  into  the  the  thoracic  dud, 
ac6.  Thofe  of  the  fpleen  defcribed,  ib.  Of  the  ftomach,  ib.  Of 
the  liver,  209.  Different  opinions  of  Dr  Meckel  and  Dr  Hew- 
fon  concerning  the  lymphatics  of  the  ftomach.  ac8.  Lymphatics 
of  the  lungs  deferibed,  209.  Of  the  heart,  210.  Bronchial  lympha- 
tic glands  of  the  lungs,  215.  Lymphatics  of  the  head  and  neck, 
defcribed,  216.  Of  the  upper  extremities,  219.  Thofe  of  the  right 
fide  form  four  confiderable  trunks,  225.  Termination  of  the  lym- 
phatics of  this  fide,  ib.  Lymphatic  veflels  of  birds  defcribed,  400. 

M 

Man  longer  lived  and  more  tender  thanmoft  other  animals,  71.  Why 
he  cannot  fly  like,  a bird,  39a.  Not  originally  a carnivorous  animal, 

. 336. 

Mathematics  cannot  be  applied  with  any  dertainty  to  medicine,  324. 

Megrim,  its  fymptoms  and  cure,  5 89. 

Membrana  decidua  defcribed,  9.  A lamella  of  the  falfe  chorion  in 
immediate  contact  with  the  uterus,  14. 

Membrana  decidua  reflexa  defcribed,  15. 

Membrana  nidfitans,  a membrane  peculiar  to  the  eyes  of  quadrupeds 
defcribed,  356. 

Membranes  may  be  formed  from  infpiflated  humours,  50. 

Menflrual  flux,  fymptoms  preceding  it,  1.  Proceeds  from  the  veflels 
of  the  uterus,  2.  The  human  fpecies  only  fubjedt  to  it,  3.  Is  not 
Owing  to  the  attradlion  of  the  moon,  to  acids,  or  ferments  in  the 
blood,  ib.  Has  been  known  to  break  out  through  all  the  organs  of 
the  body,  4.  Why  more  blood  is  derived  at  a certain  time  to  the 
uterus  and  parts  adjacent  than  before,  5.  Particular  account  of  the 
caufes  of  this  flux,  6.  Why  it  is  periodical,  ib.  Brutes  in  general 
have  nomenftrual  fiux,ib.  Why  it  is  wanting  in  men,ib.  Suppref- 
flon  of  the  menfes  in  piegnaficy  cannot  prove  that  the  foetus  is  nou- 
rifhed  by  themenftrua)  blood,  39. 

Milk  produced  from  the  chyle  before  it  is  aflimilated  with  the  blood5, 
224.  < 

Monfters  fometimes  born  without  any  organs  of  deglutition,  17. 

Mufcular  motion  accounted  for  from  the  bypothefis  of  a neivous  fluid, 
278.  Mtifcles  accelerate  the  return  of  the  blood,  by  comprefling 
the  veins,  9r.  Their  motion  ceafes  foonefl:  when  the  nerves,  and 
Jateft  when  the  veins,  are  tied,  a6<.  Ceafe  to  adl  when  their  arte- 
ries are  tied  or  cut,  280.  No  objedtion  can  thence  be  drawn  againft' 
the  exiftence  of  a nervous  fluid,  281.  Mufcles  of  adog,  360. 

Myology  of  brute  animals  ufeful  to  anatomilts,  329. 

N. 

Nerves  have  little  effedt  on  the  motion  of  the  blood,  87.  Treatife 
on  them,  249.  Proceed  from  the  medullary  fubftance  of  the  en- 
cephalon tand  fpinal  marrow,  250.  Uncertain  whether  they  are 
propagated  from  that  fide  on  which  they  go  out  at  the  flcull  or 
ihe  oppofite  one,  ib.  Compoled  of  a vaft  number  of  parallel 
threads,  231.  Conjedture  concerning  the  diameter  of  one  of  the 
. fm  all  eft 
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fmallefl:  nervous  fibres,  ib.  Have  a cellular  coat  from  the  tunica 
arachnoides,  and  another  from  the  pia  mater,  ib.  Are  colleCfed 
into  tight  firm  cords  by  the  dura  mater,  252-  Have  numerous 
blood -veffels  on  their  coars,  ib.  Are  involved  in  a cellular  fub- 
ftance,  ib.  Have  little  elafticity,  ib.  Divide  into  branches  as  they 
go  off  to  different  parts,  ib.  Unite  in  many  places  into  one  cord, 
253.  Their  ganglions  del'cribed,  ib.  Numerous  fmall  nerves  fent 
out  from  the  ganglions,:  ib.  Lofe  their  firm  coats  when  fent  to 
any  of  the  organs  of  fenfation,  or  to  mufcles,  ib.  Lofe  their  lenfibi- 
lity  when  the  parts  become  rigid,  254.  Probably  terminate  without 
fny  confufion  of  the  fibres,  ib.  Changes  produced  in  their  coats 
may  be  a caufe  of  nervous  iympathy,  ib.  The  fenfations,  motions, 
and  nourifhment  of  parts  loft  by  the  deftruCtion  of  the  nerves  fent 
to  thefe  parts,  ib.  This  happens  likewife  from  an  injury  of  the 
encephalon,  255.  Or  of  the  l'pinal  marrow,  236.  Objections  to  the 
nervous  influence  cannot  be  made  from  the  examples  of  fome  crea- 
tures living  without  brains,  ib.  Suppofition  of  the  nerves  aCting 
by  vibration,  with  the  arguments  for  it,  257.  Objections,  ib.  Ar- 
guments for  their  being  hollow  tubes,  260.  Objections  ib.  An- 
fwers  to  thefe  objections  ib.  The  i'welling  of  a nerve  above  a liga- 
ture cannot  be  an  argument  for  or  againft  this  doCtrine,  262.  De- 
cifive  experiment  in  favour  of  a nervous  fluid,  264.  Objections  to* 
the  conclufion  from  this  experiment,  265.  Anfwered,  ib.  Difcuf- 
fion  of  the  queftion,  whether  the  nervous  fluid  moves  with  great  ce- 
lerity or  not?  266.  The  nature  of  this  liquor  examined,  267.  The 
liquor  probably  very  thin,  268.  Goes  forward  into  the  nerves  , in 
the  fame  fituation  in  which  it  is  fecreted,  269.  Objections  to  this  ac- 
count of  the  nervous  fluid,  270.  Anfwered,  ib.  Why  it  is  impoflible 
that  the  nervous  liquor  can  move  with  the  velocity  fome  have  afcribed 
to  it,  ib.  No  probability  of  valves  in  the  nerves, 271.  Attempt  to  deduce 
the  three  great  functions  of  nutrition,  l'enfation,  and  mufcular  motion 
from  the  hypothefis  of  a nervous  fluid,  272.  Nutrition,  how  effect- 
ed in  this  manner,  ib.  The  opinion  contradicted,  ib.  n.  Nutrition 
by  the  nerves  particularly  confidered,  273.  No  objection  can  be 
drawn  from  atrophies  occalioned  by  the  divilion  of  an  artery,  ib. 
Senfation  and  mufcular  motion  accounted  for,  ib.  Objections  an- 
fv/ered,  278.  Particular  nerves  defcribed,  283.  The  olfaCtory  or 
firft  pair,  ib.  Singular  contrivance  for  defending  this  pair  from  the 
preflure  of  the  anterior  lobes  of  the  brain,  284.  The  optic  or  fecond 
pair  defcribed,  285.  Thefe  two  nerves  decuffate  in,  fome  fifties  but 
not  in  man,  ib.  This  opinion  not  perfectly  juft,  ib.  n.  Third  pair  fent 
to  the  eye-balls,  and  called  Motor  Oculi,  286.  Fourth  pair,ornervi 
patlietici,  287.  Fifth  pair  divided  into  three  great  branches,  ib. 
Ophthalmic  nerve,  the  firft  branch,  288.  Maxillaris  fuperior,  tiie 
fecond,  289:  Maxillaris  inferior,  the  third,  290.  Sixth  pair,  291. 

Arguments  concerning  the  courfe  of  a nerve  joined  to  this  pair,  ib. 
Seventh  pair  or  auditory  nerve,  293.  Eighth  pair,  293.  Recurrent 
nerves,  296.  Ninth  pair,  297.  Tenth  pair  ib.  Additional  nerve 
of  the  fixth  pair  fully  confidered,  298.  Spinal  nerves,  300.  Firlt 
cervical  pair  301.  Second  cervical,  ib.  Third,  302.  Fourth,  303. 
This  pair  divided  into  feven  branches,  ib.  Dorfal  nerves,  307 
Lumbar  nerves,  308.  Obturator,  or  pofterior  crural  nerves,  ib.. 
Six  pair  of  the  falfe  vertebra,  309. 
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Nutrition,  particular  account  of  it,  65. 

ftymphas,  their  fituation  and  ufe,  18. 

O.  ' 

ObftruClions  in  the  fmafl  veffels,  how  prevented,  96. 

Old  age  occafions  a rigidity  of  the  whole  body,  In  what  cafes  it 
comes  on  fooner,  ib.  Death  happens  but  rarely  from  this  caufe 
alone,  16. 

Omentum,  why  longer  in  a dog  than  in  the  human  fpecies,  333. 

Oftii  vaginae  conftriCtor,  tends  to  retard  the  reflux  of  the  blood  In  the 
vagina,  *8. 

Oviparous  animals  how  hatched  from  the  egg,  404.  Whether  the 
foems  receives  nouriflrment  by  the  navel,  41  r. 

Ovaria  of  women  undergo  fome  changes  from  pregnancy,  ao.  Contain 
a lymphatic  fluid,  19.  Some  of  their  veficles  burff  in  a prolific  co- 
pulation. ib.  The  foetus  iiippofed  to  exift  in  them,  30. 

Ovum,  its  ftruCture  in  early  geftation,  8.  Its  fize  at  different  periods 
of  pregnancy.  Particular  account  of  the  various  changes  it  under- 
goes, 35—41. 

P. 


Pal fy  fonietimes  produced  on  the  fide  oppofite  to  the  injured  part  of 
the  brain,  ato. 

Pancreas  afellii,  a large  gland  in  the  mefentery  of  a dog,  338. 

Panniculus  carnofus  one  of  the  common  inreguments  of  quadrupeds, 
331.  Wanting  in  thofe  of  the  porcine  kind,  ib.  Why  reckoned 
one  of  the  integuments  of  the  human  body  ib.  Particular  defcrip- 
tion  of  that  of  a dog,  361. 

Penis,  its  lymphatic  veffels,  199.  May  abforb  venereal  poifon  with- 
out our  being  aware  ofit.ib. 

Pericardium,  inftance  of  its  containing  pus  without  any  ulcer  of  the 
heart,  230. 

Periofteum  defcribed,  jr. 

Phthdical  people  have  a ferene  and  lively  mind  while  their  body  de- 
cays, 73. 

Pitcairn,  Dr.  his  erroneous  calculation  of  the  mufcular  force  of  the 


ftomach,  324,  n. 

Piles,  whence  theyanfe  in  pregnantwomen,  o». 

Placenta  appears  at  firft  a thick  vafcular  part  on  the  outfide  of  the 
chorion,  8.  Defcription  of  it  in  its  perfect  ftate,  13.  Dangerous 
floodings  occafioned  by  a particular  formation  ofit,  14.  Hemor- 
rhagies  confequent  on  its  extraction  tend  to  prove  an  anaftomofis  of 
its  veffels  with  thefe  of  the  uterus,  38.  How  feparated  after  deit- 

. very,  58. 

Pregnancy,  figns  of  it,  18. 

Pulmonary  artery  defcribed,  98. 

Pulfe,  how  occafioned,  77.  Why  a meafureof  the  powers  of  the  heart, 
88.  Slower  in  latgc  than  fmall  animals,  89.  Account  of  its  quick- 
nefs  at  different  ages,  ib.  Why  fo  quick  after  violent  exercife,  91. 

Pupil  of  the  eye  differently  figured  in  different  animals,  357. 

Putrefaction,  no  caufe  of  the  heat  of  the  blood,  95. 

. 

Quadrupeds,  how,  divided,  330.  General  defcripticm  of  them,  331. 
In  cold  climates  have  warm  thick  furs,  but  not  ib  in  the  more  tem- 
perate, ib.  Their  cutis  and  cuticula  dilpofed  as  in  man,  ib.  Have 
a fubftance  called  Panniculus  Carnofus  under  the  cutts,  ib.  - Molt  of 
them  want  dafSclssj  and  why,  ib.  Aduh  quadruped*  referable  man 
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in  the  difpofition  of  their  fpermatic  veffels,  344.  Are  not  fubjedt 
to  herniae,  ib.  Have  longer  necks  than  the  human  fpecies,  35a. 
Why  fome  of  them  have  long  jaws,  ib.  Have  a peculiar  membrane 
on  their  eye  called  Membrana  Nifiitans,  356.  and  a mufcle  called 
Sufonforius,  ib.  Have  the  brain  much  lei's  in  proportion  than  man, 


Rabies  canina,  a difeafe  peculiar  to  the  dog  kind,  333.  n. 

Racemus  vitellorum  in  birds,  analogous  to  the  ovaria  of  women,  403. 
motion  during  the  time  of  coition,  ib.  How  the  egg  is  formed  from 
it,  ib.  ' 

Ravens  endowed  with  an  acute  fenfe  of  fmelling  4t9. 

Receptacuium  chyli,  a name  for  the  lower  part  of  the  thoracic  dudt, 
an. 

Refpiration  of  confiderable  efficacy  in  promoting  the  motion  of  the 
blood.  9t. 

Retina  deferibed,  183. 

Right  (ide,  why  ftronger  than  the  left,  35c. 

Rumination  of  cows,  &c.  how  performed,  389. 

Runnet  for  curdling  milk,  hqw  procured,  388. 

S. 

Scrotum,  how  the  tefticles  are  brought  into  it,  49.  Lefs  pendulous  in 
dogs  than  in  the  human  fpec  es,  and  why,  343. 

Semen  of  the  male  neceffiary  to  render  eggs  prolific,  a6.  Different  ani- 
mals  impregnitethe  female  eggs  with  it  in  various  ways,  ib.  Pro- 
duces the  venereal  defire,  27.  How  ejedted  in  the  time  of  coition,  29. 
Serpent,  circulation  of  its  blood,  425. 

Serum  of  the  blood  lometimes  of  a white  colour  239. 

Sinus  pulmonaris  a name  for  the  left  auricle  of  the  heart,  15a. 

Sinus  of  the  vena  cava,  a name  for  the  right  auricle,  ib. 

Sinus  venae  portarum,  a name  for  the  trunk  of  the  vena  portae  hepatica, 
• >.  178.  f 

Small  animals  have  no  diftindtion  of  fexes,  25. 

Spleen,  its  lymphatics,  ao6.  Conjecture  concerning  its  ufe,  419. 
Spinal  marrow,  injuries  of  it  deltroy  the  parts  to  which  it  fends  nerves 
255.  Probably .fecretes  a thin  liquor  for  the  nerves,  267. 

Stamina  of  young  animals,  whence  they  proceed,  32. 

Stomach,  its  lymphatics,  *c,6.  Of  a dog  has  thicker  coats  and  a fmal- 
Ier  contradhle  power  than  in  man,  335. 

Sufpenforius.a  mufcle  peculiar  to  the  eyes  of  quadrupeds,  356. 
Symptoms  of  difeafes,  a great  number  of  them  fuppoled  to  be  cx- 
• planed  by  the  deferiptions  given  of  the  nerves,  286---311. 

Syftole  and  diaftole  of  the  arteries  conlidered,  84.  Effedts  of  the 
- fyftole  on  their  contained  fluids,  96. 

T. 

Tapetum  ofthe  eye  differently  coloured  in  different  animals,  and  why, 
357\ 

Teeth  increafe  in  length  when  the  preffure  ofthe  oppofite  ones  is  rc- 
I moved,  66. 

Thoracic  dudl  deferibed,  ar2. 

Thymus  delcribcd,  3 2.  Large  in  the  foetus,  but  decreafes  in  the  a- 
adult,  33.  Proportionally  larger  in  a dog  than  in  man,  331.  Con- 
jectures concerning  the  ufe  of  it  and  the  glandula  thyriodea,  ib. 
Tortoife,  anatomy  of  one,  422.  Great  ffrength  of  its  ffiell,  ib.  Is 
: without  teeth,  but  the  deficiency  fupplied  by  the  hardnefs  of  its 
lips,  ib.  Circulation  of  its  blood  very  different  from  that  of  other 
I , ; animals, 
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animals,  413.  Defcription  of  its  blood-ve/Tels  and  abfobcnt  fyftem, 

Lmbilical  arteries.  See  arteriae  umbilicales. 

Umbilical  cord  defcribed,  i 2.  Caution  to  pra&itioners  with  regard  to 
13-  Cannot  beleft  open  without  danger  of  a fatal  hemorrhage 
to  the  child,  38.  > . * 

Umbilical  vein  conveys  nourifhment  to  the  foetus  in  utero,  42. 

Urachus  defcnbed,  44.  How  clofed  up  after  birth,  64. 

Urine,  caufesofits  excretion,  343. 

Uterine  fyftem,  changes  happening  10  it  from  impregnation,  17. 

Lterus  of  women  'relemblcs  the  breafts  in  its  texture,  7.  Of  the 
gravid  uterus,  8.  Its  contents  in  advanced  geftation,  12.  Its  mem- 
branes, 14.  Its  fize  different  in  different  women,  18.  Changes 
occafioned  by  its  gradual  diltenfion  dhring  pregnancy,  ib.  Changes 
at  the  fame  time  produced  in  its  appendages,  ao.  The  uterus  pro- 
bably clofed  after  conception,  31.  Its  date  in  the  laft  months  of 
ptegnancy,  55.  & c.  and  after  delivery,  58. 

Uvula  wanting  in  dogs,  334.  How  this  defeat  is  fupplied,  ib. 

..  V: 

Vagina  described,  27. 

Valvular  lymphatic  veffels,  19s. 

Vafa  brevia,  the  name  of  the  branches  of  the  fplenic  artery  going  to 
the  itomach,  130. 

Vafa  de/eteritia  in  dogs  have  a ftionger  mufcular  power  than  in  other 
animals,  345.  n. 

Veins  fometimes  a continuation  of  the  arteries,  80.  The  facility  with 
which  the  blood  flows  through  them  expedites  its  paffage  through 
the  capilary  arteries,  86.  Of  the  veins  in  general,  147.  Six  large 
veins  corresponding  with  the  aorta  and  pulmonary  artery, ib.  Their 
Itrudure  more  flender  than  that  of  the  arteries,  notwithflanding 
which  they  are  ltronger,  ib.  Burft  much  more  eafily  on  livirig  than 
in  the  dead  animals,  ib.  Are  much  larger  than  their  correiponding 
• arteries,  148-  Have  more  numerous  branches,  ib.  They  run  near 
the  fur  face  of  the  body,  ib.  Their  valves  how  formed,  149.  None 
of  thefe  to  be  found  in  the  deep  running  veins  of  the  vitcera,  ib. 
Sometimes  originate  from  arteries  and  fometimes  from  fmaller  veins, 
150.  Pt  I lucid  veins,  ib.  Particular  account  of  the  different  veins,  ibr 
Veins  of  the  head  and  neck,  136.  Ofthe  iuperior  extremities,  16*. 
Of  the  thorax,  166.  Of  the  chylopoietic  and  afliftaut  chylopuietiq 
vifccra,  17  a.  Of  the  inferior  extremities,  178.  Of  the  pelvis,  183. 
On  the  back  parr  ofthe  abdomen  and  loins,  186.  Ofthe  abforpiion 
of  lymph  by  the  veins,  236 

Vena  angularis,  a branch  of  the  external  jugular  running  down  the 
fide  of  the  nole,  157. 

Vena  articularis,  a brandi  of  tlie  bafiJica  coming  from  the  mufcles  of 
the  otitfide  of  the  icapula,  164- 

Vena  axillaris,  tire  large  vein  formed  by  the  union  of  all  thofc  ofthe 
arm  and  fhoulder,  166. 

Vena  azygos,  a branch  of  the  fuperior  cava  running  on  the  right  fide 
of  the  vertebrae,  134,  168. 

Vena  balilica,  the  principal  vein  of  the  arm  arifing  from  the  convex 
iide  of  the  carpus,  133,  163. 

Vena  bronchialis,’ the  name  o,f  two  fmall  branches  of  the  azygos, 
arifing  from  the  top  ofthe  aipera  aitcna  and  bronchia,  171- 

Vena 
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Vena  caecaiis,  a branch  of  the  mefaraica  major,  running  from  the  be- 
ginning ofthe  colon,  17?.  ^ . , 

Vena  cava,  the  large  vein  in  wlvch  all  the  others  unite,  and  whicii 
carrier,  the  whole  blood  of  the  body  to  the  heart,  1 50. , Its  general 
divifion,  ryr.  Vena  cava  fuperior,  rjj.  Inferior,  ijj.  Situation 
of  the  extremity  of  its  trunk,  i85. 

Vena  cephaiica,  a linall  vein  ofthe  arm  receiving  the  branches  of  the 
radial  arterv,  communicating  with  the  bafilica,  and  terminating  in 
the  external  jugular,  T54,  r6a. 

Vena  cephalica  pollicis,  a branch  of  the  former  running  between  the 
thumb  and  metacarpus,  165. 

Vena  cervicalis,  a branch  of  the  external  jugular  coming  from  the 
vertebral  mufcles  of  the  neck,  t6o. 

Vena  colica,  a branch  of  the  gaftro-colica,  coming  from  the  middle  of 
the  colon,  17$. 

Vena  colica  dextra,  another  branch  of  the  gadro-colica,  coming  from 
the  upper  part  of  the  colon  176 

Vena  coronaria  ventriculi,  a vein  iurroundmg  the  upper  orifice  of  the 
ftomach,  174. 

Vena  cruralis,  name  of  the  popliuea  above  the  bam,  tSi. 

Vena  cubitalis  externa,  the  name  of  the  baliiica  while  running  a!on£ 
the  ulna,  163. 

Vena  cubiti  profunda,  a branch  of  the  mediana  major  of  the  arm.cona.- 
ing  from  the  adjacent  mufcles,  165. 

Vena  demi-azygos,  the  common  trunk  of  the  left  interoodab,  170. 

Vena  duodenalis,  a branch  of  the  gaftro-epiploica  dextraj  177- 

Vena  epiploica  dextra,  a branch  of  the  mefaraica  major,  coming  from 
the  omentum,  175. 

Vena  epiploica  finiftra,  a branch  of  the  fplenic  vein  coming  from  the 
left  fide  of  the  omentum,  173. 

Vena  frontalis,  a branch  of  the  jugularis  externa  anterior  running 
down  the  forehead,  1 56. 

Vena  gadro-colica,  a branch  of  the  great  mefiraic  vein  formed  by  the 
union  of  the  galho-epiploica  dextra  and  colica  dextra,  175. 

Vena  gadro-epiploica  dextra,  a b'anch  of  the  gadro-colica,  coming 
from  the  ftomach,  pancreas,  and  omentum,  190,175. 

Vena  hcemorrhoidalis  interna,  or  mefaraica  minor,  receives  branches 
from  many  of  the  intedines,  17a. 

Vena  hepatica  brachii,  a namdformerly  given  to  the  bafilica  of  the 
right  arm,  164. 

Vena  hypogaftrica,  or  iliaca  interna,  receives  the  blood  from  the 
parts  about  the  os  factum,  buttocks;  and  genitals,  184. 

Vena  iliaca  communis,  the  great  trunk  formed  by  the  union  ofthe  ex- 
ternal and  internal  iliac's,  185. 

Vena  iliaca  externa,  the  name  of  the  crural  vein  after  it  gets  from 
under  the  ligamentum  Fallopii,  183. 

Vena  iliada  interna,  the  fame  with  the  hypogaftrica,  184. 

Vena  intercoftalis  fuperior  Gniftra,  a branch  ofthe  left  iubelavian,  1*4. 

Vena  intercoftalis  fuperior,  another  branch  of  the  Iubelavian,  coining 
from  forhe  of  the  intercoftal  mufcles,  171. 

Vena  inteftinalis,  a branch  of  the.vena  portae,  coming  from  the  intef- 
tinum  duodenum,  177. 

Vena  jugularis  externa  anterior,  a large  vien  of  the  neck,  t,<6- 

Vena  jugularis  externa  poderior  five  inferior,  a large  vein  running 
Vol.  Ill;  N n n 'down 
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down  the  fide  of  the  head,  formed  originally  by  the  vena  tempor- 
alis, XjiO. 

Venajugularis  interna,  a continuation  of  the  lateral  linus  of  the  brain, 
160. 

Vena  mammatia'externa , a branch  of  the  axillaris,  1 66. 

Vena  mediana  bafilica,  a branch  of  the  vena  bafilica' of  the  arm,  163. 

Vena  mediana  ceplialica,  a branch  of  the  cephalic  vein  ofthe  arm,  165. 

Vena  mediana  longa  or  major,  the  trunk  formed  by  the  union  of  the 
two  foregoing,  165. 

Vena  melaraica  major,  a large  branch  of  the  inferior  vena  porta,  re- 
turning moll  of  the  blood  from  the  fuperior  mefenteric  artery, 
174- 

Vena  mefaraieg  minor,  the  fame  with  the  hxmorrhoidalis  interna. 

Vena  mufcularis,  a branch  of  the  pofterior  jugular,  coming  from  the 
mufcles  of  the  lcapula  and  humerus,  160. 

Vena  obturatrix,  a branch  of  the  hypogaftrica  coming  from  the  obtur- 
ator mufcles  and  parts  adjacent,  184- 

Vena  peronaxt,  a vein  of  the  leg  running  up  the  infide  of  the  fibula,  i8* 

Vena  popfitasa,  title  name  of  the  trunk  formed  by  the  union  of  the  ti- 
bialis anterior,  pofterior,  and  peronsea,  18 1. 

Vena  portre.  a large  vein  formed  by  the  union  of  the  fplenic  and  me- 
fi  nteric  veins,  i.to,  176. 

Vena  preparata,  the  ancient  name  of  the  vena  frontalis,  156. 

Vena  profunda,  a branch  of  the  bafilica,  164. 

Vena  profunda  brachii,  or  profunda  fuperior,  another  branch  of  the 
bafilica,  ib. 

Vena  pulmonaris,  the  great  vein  by  which  all  the  blood  is  returned 
from  the  lungs  to  the  heart,  1 30. 

Vena  pylorica,  177. 

Vena  radialis  interna,  a branch  of  the  cephalic,  165. 

Venafalvatella,  a vein  of  the  back  part  ofthe  hand  ending  in  the  bafi- 
lica, 163. 

Vena  faphena  major,  returns  the  blood  of  the  infide  of  the  leg,  17  8. 

Vena  faphena  minor,  the  vein  returning  the  blood  of  the  outfide  of  the 
leg.  180. 

Venafciatica,  the  name  of  the  crural  vein  as  it  runs  along  the  thigh, 
182. 

Vena  fplenica,  a large  branch  of  the  vena  portae,  receiving  many  of  the 
veins  of  the  ftomach,  pancreas,  and  omentum,  173. 

Vena  fiibclaviana,  the  trunk  foimed  by  the  veins  of  the  head,  neck, 
and  arms,  171. 

Vena  fub-humeralis,  the  fame  with  the  articularis,  164. 

\ era  fuper-humeralis,  the  fame  with  the  mufcularis,  160. 

Vena  furalis,  a 'branch  of  the  tibialis  pofterior,  coming  from  the  gaf- 
tro-cncmii  and  foleus,  i8r. 

Vena  temporalis,  the  principal  branch  of  the  vena  jugularis  extern* 
pofterior,  159. 

Vena  tibialis  anterior,  a vein  of  the  leg,  180. 

Vena  tibialis  pofterior,  another  vein  of  the  leg,  running  up  between 
the  tibialis  pofticus  and  foleus,  180. 

Vena  vertebralis,  a vein  of  the  neck  receiving  the  blood  from  the  ver- 
tebral (inufes,  &c  161.  . 

Vena  cyfticae  gemdlse,  the  name  of  the  veins  running  along  the  gall- 
bladder, 177. 
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Venae  hepatic*,  branches  of  the  vena  cava  difperfed  through  the  liver. 

Venae  intercoftales,  branches  of  the  azygos  and  demi  azygos,  168. 

Venae  intercoftales  fuperiores  dextrae,'  bring  back  the  blood  from  the 
firft  three  feries  of  intercoftal  mufcles,  170. 

Venae  pancreaticae,  fmall  branches  of  the  fplenica  coming  from  the 
under  edge  of  the  pancreas,  174. 

Venae  peftorales  internae,  the  common  name  of  a number  of  fmall  veins 
of  the  thorax,  166. 

Venae  pudicae  externae,  branches  of  the  crural  or  fciatic  nerve,  com- 
ing from  the  mufculus  peftineus,  parts  of  generation,  &c.  183. 

Venae  pudicae  internae,  branches  of  the  hypogaftric,  coming  from  the 
parts  of  generation,  184. 

Vena:  raninz,  branches  of  the  external  jugular  coming  from  the  tongue, 
IJ7- 

Vena:  fatellites  arteriz  brachialis,  branches  of  the  bafilica,  164. 

Vena:  fubclavi*,  large  branches  of  the  vena  cava  lying  under  the  cla- 
vicles, whence  their  name,  153. 

Venereal  buboes,  how  formed,  199. 

Vefalius  ill-treated  by  other  anatomifts,  317. 

Veficula  Umbilicalis,  a fmall  bag  between  the  amnion  and  chorion* 
feen  only  in  the  firft  months  of  pregnancy,  16. 

Veflels,  the  oldeft  parts  of  the  body,  46. 

Vibration  faid  to  be  the  manner  in  which  the  nerves  aft,  157. 

Vital  power  ought  not  to  be  ufed  as  an  explanation  of  the  phenomena 
of  the  animal  ceconomy,  95. 

W. 

Waters.  See  liquor  amnii. 

Willis’s  anatomia  cerebri  has  feveral  piftures  taken  from  brute  ani- 
mals, 330. 

Women  more  delicately  formed  than  men,  4-  Have  a larger  pelvis, 
ib.  Have  naturally  but  one  child  at  a birth,  58.  Have  but  rarely 
three,  and  fcarce  ever  five.ib. 

Worms,  their  charafters,  441.  Their  different  orders,  44a. 

Wrinkles,  how  formed  in  old  people,  67. 

Y 

Tfolks  found  in  female  ovaries  even  without  impregnation  by  the  male 
femen,  33.  Are  appendages  to  the  inteftine  of -fowls,  ib. 

Z. 

Zoophyta,  a kind  of  compound  animals,  441. 
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